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LETTER  OF  TRANSMITTAL. 

U.  S.  Department  of  Agriculture, 

Bureau  of  Soils, 
Washington,  D.  C.,  January  16,  1917. 

Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  report 
and  map  covering  the  survey  of  the  Healdsburg  Area,  Cal.,  and  to 
request  that  they  he  published  as  advance  sheets  of  the  field  opera¬ 
tions  of  the  Bureau  of  Soils,  1915,  as  authorized  by  law. 

The  selection  of  this  area  was  made  after  conference  with  the 
State  officials  cooperating  with  the  bureau  in  the  work  of  surveying 
and  classifying  the  soils  of  California. 

Respectfully,  Milton  Whitney, 

Chief  of  Bureau. 

Hon.  D.  F.  Houston, 

Secretary  of  Agriculture. 
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SOIL  SURVEY  OF  THE  HEALDSBURG  AREA,  CALIFORNIA. 

By  E.  B.  WATSON,  of  the  U.  S.  Department  of  Agriculture,  In  Charge,  and 

WALTER  C.  DEAN,  C.  J.  Z INN.  and  R.  L.  PENDLETON,  of  the  University 

of  California. — Area  Inspected  by  MACY  H.  LAPHAM. 

DESCRIPTION  OP  THK  AREA. 

The  Healdsburg  area,  California,  lies  in  the  central  and  north- 
central  parts  of  Sonoma  County.  It  extends  southward  and  south¬ 
eastward  from  the  northern  boundary  of  the  county  just  north  of 
Preston  to  a  point  about  7  miles  southeast  of  Sebastopol.  The  area 
includes  the  agricultural  lands  of  the  Rus¬ 
sian  River  Valley  to  the  point  where  the 
river  enters  the  gorge  which  it  has  cut 
through  the  Coast  Range,  and  also  the 
valley  of  Dry  Creek,  which  lies  west  of 
the  Russian  River  Valley  and  joins  it  at 
Healdsburg,  near  the  center  of  the  area. 

Thero  is  also  included  the  larger  part  of 
the  Santa  Rosa  Plain,  which  stretches 
south  of  the  Russian  River  Valley,  and 
the  low',  rolling  hills  of  the  Sebastopol  dis¬ 
trict  lying  west  of  this  plain. 

The  area  surveyed  is  about  40  miles  long 
and  6  to  12  miles  wide,  and  is  quite  irregu¬ 
lar  in  outline.  It  is  bounded  by  prevail¬ 
ingly  nonagricultural  land  on  all  sides  except  along  the  southern  part 
of  tho  eastern  boundary,  where  it  adjoins  the  area  covered  by  the  soil 
survey  of  the  San  F rancisco  Bay  region.1  Tho  1 1 ealdshu rg  area  covers 
approximately  318  square  miles,  or  222,720  acres,  and  includes  prac¬ 
tically  all  the  agricultural  land  in  Sonoma  County  oxcept  that  included 
in  the  map  of  the  San  Francisco  Bay  region. 

The  base  map  used  in  the  survey  was  made  by  the  field  party  by 
plane-table  traverse,  as  no  map  suitable  for  the  purpose  of  plotting  the 
soils  was  available. 

The  Russian  River  enters  Sonoma  County  at  the  northern  boundary 
through  a  narrow  gorge  flanked  on  each  side  by  rough  and  moun¬ 
tainous  land.  About  1  mile  south  of  the  boundary  the  gorge  abruptly 
widens  into  a  fertile  valley  which,  including  bottom  and  terrace  land, 
ranges  from  1  mile  to  1J  miles  in  width.  This  extends  in  a  south- 

1  Rrcoonobssace  Soil  Survey  of  the  Son  Fruocbro  Boy  region,  Fi-Hl  Operations  of  the  Bureau  of  Soils, 
UN. 


6 


6 


FIELD  OPERATIONS  OF  THE  BUREAU  OF  SOILS,  1915. 


easterly  direction  for  about  13  miles  and  then  expands  into  Alexander 
Valley,  which  seems  to  be  a  recently  filled  basin.  This  valley  is  7 
miles  long  and  has  a  maximum  width,  at  Lytton,  of  3}  miles.  Upon 
issuing  from  Alexander  Valley  the  river  turns  west  and  enters  the 
inclosing  highlands  near  Fitch  Mountain.  It  follows  a  meandering 
course  through  a  narrow  gorgelike  valley,  from  which  it  emerges  at 
Ilealdsburg,  where  it  is  joined  from  the  northwest  by  Dry  Creek. 
This  stream  flows  through  a  fertile  valley  about.  12  miles  long  and  2 
miles  across  in  its  widest  part.  The  agricultural  land  within  the  area 
north  of  Ilealdsburg  thus  consists  of  the  Russian  River  Valley,  long 
and  narrow,  which  terminates  in  Alexander  Valley,  and  Dry  Creek 
Valley,  lying  parullel  to  it.  These  two  valleys  are  separated  by  a 
ridge  'which,  in  the  southern  half,  has  a  low  agricultural  value. 

South  of  Ilealdsburg  the  character  of  the  country  changes.  It  can 
best  be  described  as  a  broad  plain  stretching  away  southward  and 
southeastward  to  Santa  Rosa  and  beyond,  until  it  reaches  sea  level  at 
Petaluma.  The  Russian  River  skirts  this  plain  on  the  west  before  it 
cuts  through  the  Coast  Range.  The  earlier  soil  survey  of  the  San 
Francisco  Bay  region  covered  the  southeastern  part  of  this  plain. 
West  of  the  southern  part  of  this  plain  is  the  Sebastopol  district. 
This  consists  of  a  series  of  low,  rounded  hills,  cultivated  and  well  im¬ 
proved,  which  gradually  give  way  on  the  west  and  south  to  hills 
which  are  higher  and  more  rugged.  Bordering  the  several  valleys,  the 
low  hills,  and  the  plain  described  above  is  rolling  tosteep  hilly  country, 
mainly  nonagricultural.  These  hills  rise  from  500  to  about  2,000 
feet  above  the  valley  floor,  the  elevation  becoming  greater  with  dis¬ 
tance  from  the  valleys.  The  hills  in  the  main  are  smooth  rather  than 
rugged,  but  rocky  ravines  and  occasional  outcropping  ledges  occur. 
These  hills,  which  represent  the  Coast  Range,  lie  in  more  or  less 
discontinuous  ridges  parallel  to  the  Russian  River  and  Dry  Creek 
Valleys.  Mount  St.  Helena,  much  the  highest  peak  in  this  locality, 
attaining  an  elevation  of  4,343  feet  above  sea  level,  lies  outside  the 
area,  about  10  miles  east  of  Ilealdsburg.  Sulphur  Peak  or  Geyser 
Peak,  about  5  miles  northeast  of  Geyserville,  is  3,471  feet  high. 

Practically  all  the  drainage  of  the  Ilealdsburg  area  is  into  the 
Russian  River.  In  the  northern  part  small  streams  from  both  the 
east  and  the  west  are  tributary  to  the  Russian  River  and  to  Dry 
Creek.  They  have  high  gradients  and  flow  in  V-shaped  valleys  in 
the  hills,  but  their  gradient  is  very  much  less  after  they  reach  the 
floors  of  the  valleys. 

Two  fair-sized  streams,  Mark  West  Creek  and  Santa  Rosa  Creek, 
drain  the  hills  to  the  eust  of  the  southern  part  of  the  area.  These 
streams  flow  west  across  the  Santa  Rosa  Plain  in  channels  only  a  few 
feet  deep.  They  empty  into  the  Laguna  de  Santa  Rosa,  a  very  slug¬ 
gish  stream  which  enters  the  area  from  the  south  between  the  Santa 
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Rosa  Plain  and  the  hills  of  the  Sebastopol  region  and  receives  the 
drainage  from  the  plain  to  the  east.  The  Laguna  de  Santa  Rosa 
empties  into  the  Russian  River.  Near  Sebastopol  it  flows  through 
a  series  of  ponds  and  wide  marshes.  The  periodical  alluvial  deposits 
along  Santa  Rosa  and  Mark  West  (.'reeks  in  their  lower  courses  are 
quite  noticeable  and  in  favored  localities  may  average  a  depth  of  3 
inches  a  year. 

The  drainage  of  the  hills  of  the  Sebastopol  district  goes  mostly 
into  Green  Valley  Creek,  which  flows  north  into  the  Russian  River. 
The  only  part  of  the  Healdsburg  area  not  tributary  to  the  Russian 
River  is  a  few'  square  miles  near  Freestone,  in  the  southwestern  part. 
Tho  drainage  here  is  carried  by  a  small  stream  to  the  south. 

The  Russian  River  pursues  a  very  peculiar  course  through  this 
area.  In  the  northern  part  it  follows  a  relatively  straight  courso 
from  Clovordale  through  Alexander  Valley  over  a  broad  flood  plain, 
swinging  from  side  to  side  and  constantly  moving  its  channel  as  it 
builds  up  its  flood  plain.  It  has  here  the  course  and  characteristics 
of  a  middle-aged  river  actively  at  work.  Where  it  enters  the  high¬ 
lands  between  Alexander  Valley  and  Healdsburg  it  follow’s  a  narrow’ 
gorge  and  pursues  a  course  15  miles  long  in  gaining  u  distance  of  4 
miles.  The  stream  follows  meanders  such  as  are  ordinarily  made  by 
a  river  in  extreme  old  age,  w’hen  it  has  reached  base  level  and  trifling 
obstructions  serve  to  swing  it  in  wide  loops  over  its  flood  plain.  On 
leaving  these  highlands  the  river,  instead  of  following  the  direct  and 
relatively  easy  course  southeast  across  the  Santa  Rosa  Plain,  which 
lies  100  to  150  feet  above  sea  level,  skirts  this  plain  on  the  W’est,  where 
it  has  cut  a  channel  in  the  western  slope,  and  finally  cuts  across  the 
highlands  to  the  ocean  through  hills  that  are  from  800  to  1,200  feet 
high.1 

A  few  settlers  had  established  themselves  in  this  area  prior  to 
1850.  In  1835  three  men  sent  out  by  Gen.  Vallejo  settled  near  Free¬ 
stone,  making  probably  the  first  w’hite  settlement’  within  the  area. 
In  1845  one  or  tw’o  settlers  came  into  Alexander  Valley.  In  1846  a 
store  was  established  at  Healdsburg.  Santa  Rosa  wras  first  settled 
in  1852  and  in  1855  was  made  the  county  seat  of  Sonoma  County. 
Green  Valley  was  settled  before  1850,  and  by  1853  was  a  place  of 
considerable  importance.  From  1850  to  1855  the  increase  in  popu¬ 
lation  in  tho  area  was  comparatively  large,  and  settlement  became 
well  distributed  over  tho  better  lands.  Green  Valley  apparently 
was  the  first  part  of  the  area  to  show’  marked  development,  but  it 

i  See  "The  Russian  River,"  by  R.8.  Hoi  way,  Unjv.  of  Cal.  Publication*  In  Oeog.,  vol.  I,  No.  1.  Holwny 
Is  of  tho  opinion  that  tho  present  course  of  tho  river  was  determined  when  It  wu*  flowing  over  a  nearly  level 
plain  practically  at  sea  level,  and  that  the  <  oast  Range  mountains  were  subsequently  so  slowly  elevated 
that  the  river  succeeded  In  cutting  through  them  and  in  maintaining  substantially  its  original  position 
The  terra -es  occurring  in  many  places  in  this  area  mark  the  extent  oi  the  successive  uplifts  of  land  rather 
than  of  the  lowering  of  the  river. 
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was  closely  followed  by  Dry  Creek  and  Alexander  Valleys.  The 
early  settlers  came  from  all  parts  of  the  United  States,  but  Missouri, 
Kentucky,  Tennessee,  and  Pennsylvania  furnished  the  largest 
numbers.  Probably  25  per  cent  of  the  homeseekers  were  foreigners.1 

The  predominating  population  to-day  is  of  Anglo  Saxon  extraction, 
but  there  are  a  largo  number  of  persons  of  other  races.  Many 
Italians  and  Swiss  have  settled  in  the  area  within  the  last  dO  years. 
These  are  mostly  engaged  in  industries  connected  with  grape  growing 
and  wine  making.  Next  in  importance  are  Japanese,  who  are 
engaged  largely  in  the  fruit  and  truck  industries.  There  are  also  an 
appreciable  number  of  Indians,  remnants  of  the  important  tribes  that 
originally  had  their  homes  in  the  various  valleys. 

Tho  Gold  ridge  district,  including  Green  Valley  and  Sebastopol,  has 
a  dense  rural  population,  as  the  separate  land  holdings  are  small. 
The  population  is  only  slightly  less  dense  along  the  alluvial  lands  of 
the  Russian  River  and  Dry  Creek  and  on  the  alluvial  fan  east  and 
north  of  Fulton.  The  population' of  the  Santa  Rosa  Plain  is  much 
less  dense,  as  this  is  given  over  mostly  to  huge  dairy  farms.  The 
settlement  in  the  hills  is  very  sparse. 

Healdsburg,  situated  near  the  center  of  the  area,  Is  the  principal 
town.  It  has  a  population  of  a  little  more  than  2,000.  Cloverdale, 
with  a  population  of  nearly  1,000,  is  situated  near  the  northern  part 
of  the  area.  Geyserville,  with  550  inhabitants,  is  10  miles  south  of 
Cloverdale.  Asti,  Lytton,  Mark  West,  Windsor,  and  Fulton  are 
small  villages  on  the  main  line  of  the  Northwestern  Pacific  Railroad. 
Tliis  line  traverses  the  area  north  and  south,  following  along  tho 
Russian  River  from  Cloverdale  on  the  north  to  Healdsburg  and  then 
crossing  the  level  plains  to  Santa  Rosa.  This  railroad  provides  an 
outlet  to  the  cities  on  San  Francisco  Bay  and  through  them  to  the 
markets  of  the  world.  On  the  north  it  connects  this  area  with 
Mendocino  and  Humboldt  Counties. 

Sebastopol  is  fho  principal  town  of  tho  Goldridgo  district.  It  has 
a  population  of  about  1,500.  This  town  is  connected  by  a  branch 
line  of  the  Northwestern  Pacific  Railroad  with  Santa  Rosa,  7  miles 
to  tho  east,  and  by  electric  lines  with  both  Santa  Rosa  and  Petaluma. 
Forestville  and  Graton  are  small  towns  in  this  neighborhood,  con¬ 
nected  by  electric  railway  with  Sebastopol.  Freestone,  Occidental, 
and  Camp  Meeker  are  on  the  western  limits  of  the  area,  on  a  branch 
of  the  Northwestern  Pacific  Railroad  which  connects  them  with 
Sausalito.  Another  branch  of  this  railroad  extends  west  from 
Fulton  to  the  lower  Russian  River  and  coast  districts. 

1  Much  of  the  information  concerning  curly  settlement  and  agriculture  in  the  art*  has  been  obtained 
from  the  "Sketch  Book,"  by  Manefce,  published  in  1873.  and  a  history  of  Sonoma  County,  pubUthod  in 
1877.  Some  information  was  also  obtained  from  the  census  reports  and  from  Interviews  with  old  settlers. 
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Santa  Rosa,  a  city  of  about  8,000  inhabitants,  is  the  county  scat 
of  Sonoma  County.  It  lies  just  outside  the  area,  east  of  the  southern 
part,  and  is  the  market  for  a  large  part  of  the  agricultural  products. 

There  are  ample  public  roads  in  tho  more  level  parts  of  the  area, 
and  they  are  kept  in  fair  condition.  In  the  uncultivated,  hilly  region 
there  are  very  few  roads  and  some  of  them  are  quite  poor.  One 
branch  of  a  State  highway  extends  from  Santa  Rosa  north  through 
Healdsburg,  Geyserville,  Cloverdale,  and  beyond  the  northern  limits 
of  the  county.  That  part  from  Santa  Rosa  to  Healdsburg  is  surfaced 
and  the  section  north  of  Cloverdale  is  under  construction.  The 
remainder  of  this  highway  is  not  yet  surfaced,  but  is  kept  in  excellent 
condition. 

CLIMATE. 

The  climate  of  the  Healdsburg  area  is  characterized  by  a  rainy 
season,  which  is  coincident  with  the  winter  months,  ami  a  dry  season 
which  occurs  during  the  summer.  The  annual  rainfall  averages 
between  32  and  40  inches.  The  precipitation  usually  occurs  in  tho 
form  of  quiet  rains  which  may  be  of  several  days’  duration.  Tho 
first  usually  occur  in  October  and  tho  last  in  April  or  May.  The  rain¬ 
fall  varies  considerably  from  year  to  year,  ranging  from  15.71  inches 
at  Santa  Rosa  in  1898  to  65.52  inches  at  Healdsburg  in  1909.  Healds¬ 
burg,  in  the  central  part  of  the  area,  has  a  greater  rainfall  than  Santa 
Rosa.  In  the  southern  part,  however,  there  is  considerable  fog 
during  the  early  summer  months,  and  this  is  of  some  benefit  to 
vegetation. 

Tho  temperature  in  the  winter  rarely  goes  much  below  freezing, 
but  frosts  are  likely  to  occur  from  October  to  April.  Snow  occa¬ 
sionally  falls,  especially  on  the  hills,  but  snowfalls  do  not  last  long. 
The  summers  are  warm,  but  are  tempered  more  or  less  by  fogs  and 
sea  breezes,  especially  in  the  southern  part  of  the  area. 

In  the  Russian  River  and  Dry  Creek  Valleys  north  of  Healdsburg, 
w'hich  are  more  inclosed,  tho  climate  is  apparently  warmer  and  drier 
in  the  summer  than  elsewhere,  although  there  are  no  weather  records 
on  which  to  base  a  definite  statement. 

During  the  summer  months,  when  the  trade  winds  are  blowing,  the 
prevailing  wind  is  from  the  west  or  northwest,  but  its  direction  varies 
in  different  parts  of  the  area  with  differences  in  the  height  and  posi¬ 
tion  of  the  surrounding  hills.  Wind  action  is  strong  enough  in  tho 
southwestern  part  of  the  area  to  affect  materially  the  growth  of  trees. 

The  climate  over  the  area  as  a  whole  seems  especially  suited  to 
most  of  the  deciduous  fruits.  It  is  favorable  for  early  apples  but  less 
favorable  for  late  apples.  The  local  climatic  conditions  are  well 
suited  to  prunes  in  the  vicinity  of  Healdsburg  and  especially  well 
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suited  to  wine  grapes.  It  seems  to  be  too  dry  for  the  best  develop¬ 
ment  of  corn,  but  condit  ions  are  quite  well  suited  to  the  more  drought- 
resistant  sorghums  and  Kafirs.  Navy  beans  give  low  yields,  owing  to 
killing  of  the  blooms  by  hot  spells.  The  native  grasses  make  a  lux¬ 
uriant  growth  during  the  rainy  season,  but  dry  up  in  the  summer. 

In  the  following  table  are  given  climatio  data  from  records  of  the 
Weather  Bureau  station  at  Healdsburg,  which  is  near  the  center  of 
the  area,  and  at  Santa  Rosa,  which  is  just  east  of  the  southern  part 
of  the  area. 


Normal  monthly,  seasonal,  and  annual  temperature  and  precipitation  at  Healdsburg  and 

Santa  Rosa. 


Month. 

Healdsburg. 

Santa  Koeui. 

Temper¬ 

ature. 

Precipitation. 

Temper¬ 

ature. 

1‘recipltation. 

Mean. 

Mean. 

Total 
amount 
tor  the 
driest 

(1898). 

Total 
amount 
tor  tho- 

«  ft,'  -t 

year 

(!*«). 

Mean- 

Mean. 

Total 
amount 
tor  the 
driest 
yvw. 

Total 
amount 
tor  the 
wettest 
year. 

•F. 

Inch". 

Inch ts. 

Inches. 

•F. 

Inches. 

/lacker. 

Inches. 

Dwemljw . 

♦6.0 

7.03 

1.14 

7.5! 

48.9 

5.61 

1.20 

4.40 

January . 

44.6 

10.05 

L61 

3X68 

4X0 

6.85 

1.81 

1.77 

February . 

48.1 

7.34 

8.71 

13.17 

50.5 

5.22 

6.32 

1123 

Wtater . 

46.3 

34. 42 

11.46 

54.36 

49.1 

17.68 

8.33 

18.50 

March . 

50.3 

6.87 

.43 

4.52 

5X6 

5.11 

.66 

IX  93 

April . . 

54.9 

X  74 

.33 

.00 

56.4 

1.64 

.38 

X99 

May.. . 

5X7 

1.73 

4.07 

.00 

6X0 

1.52 

X32 

.24 

Spring . 

Mi 

11.39 

4  S3 

_ 

4.52 

57.0 

8.27 

4.36 

16. 16 

June . 

63. 9 

.35 

.41 

.13 

66.8 

.25 

.17 

.07 

July . 

MS.  8 

.08 

.00 

.00 

67.2 

.06 

.00 

T. 

August . 

64.  8 

.01 

.00 

.00 

66.9 

.01 

.00 

T. 

Summer . 

65.3 

|  .39 

.41 

.13 

66.6 

.31 

.17 

.07 

September . 

6X8 

.58 

.78 

1.34 

61.2 

.53 

.63 

4.39 

October . 

8X4 

127 

.78 

2.33 

59.6 

2.02 

1.07 

4.00 

November . 

54.0 

4.49 

1.06 

X  84 

53.9 

3.26 

1.16 

X  74 

Fall . 

58.7 

|  7.34 

X  GO 

X51 

5X2 

5.81 

X85 

11. 73 

Year 

56.2 

j  4354 

1X30 

1  65.52 

56.0 

3X07 

1X71 

4H«j 

The  average  monthly  rainfall  at  Cloverdale  for  the  years  1909  to 
1913,  inclusive,  as  given  in  the  report  of  the  California  Development 
Board,  is  as  follows:  January,  14.74  inches;  February,  5.52;  March, 
5.77;  April,  1.85;  May,  0.93;  June,  0.11;  July,  0.08;  August,  0.00; 
September,  0.97;  October,  1.01;  November,  4.57;  and  December, 
5.90.  The  mean  annual  precipitution  is  41.45  inches. 
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The  average  date  of  the  last  killing  frost  in  the  spring  as  recorded 
at  the  Weather  Bureau  station  at  Healdsburg  is  April  8,  and  that  of 
the  first  in  the  fall,  November  16.  Rilling  frost  has  been  recorded 
here  as  late  in  the  spring  as  April  1 7  and  as  early  in  the  fall  as  Octo¬ 
ber  13.  The  period  free  from  killing  frosts  is  somewhat  longer  at 
Santa  Rosa,  where  the  average  date  of  the  last  killing  frost  in  the 
spring  is  April  24  and  that  of  the  first  in  the  fall,  December  10.  The 
latest  killing  spring  frost  on  record  at  the  Santa  Rosa  station  occurred 
May  10  and  the  earliest  in  the  fall  on  October  29. 

AGRICULTURE. 

Cultivation  of  the  soil  in  this  area  began  about  1850.  The  first 
agriculture  consisted  mainly  of  stock  raising,  but  the  growing  of  grain, 
fruit,  and  potatoes  was  begun  at  about  the  same  time.  Potatoes 
have  been  grown  on  a  commercial  scale  in  the  extreme  southern  and 
southwestern  parts  of  the  area  since  the  first  settlement.  In  1850 
one  settler  near  Freestone  produced  a  big  crop  of  potatoes,  and  the 
good  price  obtained  for  these  stimulated  potato  growing.  The  next 
year  one  fanner  planted  a  ton  of  seed  potatoes  in  Green  Valley.  In 
1854  there  were  2,600  acres  devoted  to  the  crop  in  Sonoma  County. 
Potato  growing  has  in  some  years  been  unprofitable,  but  the  industry 
is  still  carried  on. 

Fruit  growing  is  reported  to  have  been  begun  in  Green  Valley  in 
1850,  and  by  1855,  there  were  6,730  fmit  trees  in  this  district,  about 
one-third  of  which  were  bearing.  The  fruits  included  apples,  peaches, 
pears,  apricots,  quinces,  figs,  and  plums.  Prunes  apparently  wero 
not  produced  at  this  tune.  The  first  vineyards  wero  planted  during 
the  same  period,  not  only  in  Green  Valley  but  in  Dry  Creek  Valley 
and  at  various  places  along  tho  Russian  River.  One  old  vineyard  of 
Mission  grapes  on  tho  Pleasanton  gravelly  sandy  loam  soil  in  Dry 
Creek  Valley,  which  is  said  to  havo  been  planted  in  1850,  is  still  bear¬ 
ing,  although  the  yields  are  decreasing  on  account  of  phylloxera. 

Hop  culture  began  about  1872,  in  which  year  26  acres  are  reported 
in  this  crop.  The  increase  in  hop  culture  was  apparently  rapid,  for 
in  1876  the  shipping  point  of  Cloverdale  reported  327,000  pounds  of 
hops  shipped.  Hop  growing  has  continued  to  flourish  to  the  present 
time. 

In  1870  the  Northwestern  Pacific  Railroad  was  constructed  to 
Santa  Rosa,  and  by  1872  it  reached  Cloverdale.  The  building  of 
this  railroad  aided  greatly  in  developing  the  more  intensive  forms  of 
agriculture. 

The  general  tendency  of  the  agriculture  of  the  area  has  been  a  de¬ 
velopment  of  fruit  growing  and  intensive  forms  of  agriculture  on  all 
the  soils  suited  to  them,  at  the  expense  of  grain  and  stock  farming. 
This  change  is  still  going  on,  although  in  general  nearly  all  the  soils 
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best  suited  to  intensive  agriculture  have  been  occupied.  Most  of 
the  soils  now  being  developed  are  not  so  well  suited  to  intensive 
agriculture,  on  account  of  poor  drainage,  heavy  texture  or  shallow¬ 
ness.  Some  of  these  soils  on  which  attempts  at  fruit  growing  are 
being  made  will  probably  revert  eventually  to  pasture  lands. 

Agriculture  at  the  present  time  is,  on  the  whole,  in  a  very  flourish¬ 
ing  condition.  In  the  well-developed  sections  the  appearance  of  the 
houses,  ranches,  and  equipment  indicates  that  farming  has  been  very 
profitable.  The  agriculture  can  best  bo  studied  in  detail  through  a 
discussion  of  the  individual  crops  and  types  of  farming.1 

Apples. — The  Goldridge  district,  with  Sebastopol  as  the  main 
shipping  point,  is  one  of  the  noted  apple  regions  of  California.  This 
district  extends  from  Freestone  on  the  south  to  Forestville  on  the 
north.  The  success  in  applo  growing  here  is  evidently  due  to  favor¬ 
able  conditions  in  both  soil  and  climate.  The  soil  is,  in  the  main, 
the  Goldridge  fine  sandy  loam,  but  there  are  small  inclusions  of 
Altamont  gravelly  fine  sandy  loam.  (See  PI.  I.)  The  factors  in 
these  soil  types  which  make  them  especially  suited  to  the  apple 
seem  to  be  the  friable  nature  of  the  surface  soil,  which  absorbs  the 
winter  rains  and  in  the  summer  readily  forms  a  mulch  that  conserves 
moisture,  and  the  clay  loam  subsoil,  which  makes  a  good  storage 
reservoir  for  moisture.  The  subsoil  here  is  not  a  clay,  as  it  is  often 
considered  by  observers,  but  a  friable  clay  loam.  It  is  readily  pene¬ 
trated  by  roots,  and  even  the  underlying  rock  is  so  friable  that  roots 
enter  it  easily.  The  factors  in  the  wsather  that  seem  to  favor  the 
applo  are  the  moisture-laden  winds  from  the  ocean,  which  modify 
the  summer  heat.  Even  with  this  help  only  the  early  apples,  such 
as  the  Gravenstein,  reach  perfection.  Late  apples  all  mature  in  the 
fall  and  are  not  good  keepers.  Nearer  the  southern  end  of  this 
region  apples  are  a  failure.  The  soils  are  the  same  as  those  farther 
north,  but  the  winds  from  the  ocean,  u'hich  here  is  only  6  to  10  miles 
away,  blow  in  every  day  and  are  apparently  detrimental  to  the  trees. 

The  Gravenstein  apple  ripens  early  and  usually  finds  a  good  market. 
Most  of  the  apples  are  shipped  through  packing  associations  as  fresh 
fruit.  The  culls  are  either  dried  or  sold  to  the  vinegar  factory. 
Other  varieties  of  apples  grown  are  the  Bellflower,  Spitzenberg, 
Yellow  Newtown,  Wagener,  Rome  Beauty,  and  Baldwin.  It  is  said 
that  two-fifths  of  the  apple  output  is  of  the  Gravenstein  variety,  and 
the  reputation  of  this  region  as  an  apple-producing  center  rests  on 
this  variety. 

Apples  are  also  grown  in  Dry  Creek  Valley,  around  Healdsburg, 
and  in  small  scattered  orchards  in  all  parts  of  the  area,  but  outside 
the  main  apple-growing  district  they  are  not  considered  as  profitable 

■  Man;  of  the  statements  in  this  detailed  discussion  hove  been  taken  from  on  unpublished  report  on 
Sonoma  County,  made  by  A.  J.  Stuitevont ,  Jr.,  for  the  Californio  Development  Board,  in  1014. 
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as  other  fruits.  It  is  essential  that  the  apple  orchards  be  sprayed 
regularly  and  also  pruned.  Summer  thinning  of  fruit  is  not  usually 
practiced. 

Bernes. — The  Goldridge  district,  besides  being  noted  for  its  apples, 
has  become  a  section  of  extensive  berry  production.  The  growing 
of  berries  has  gone  hand  in  hand  w'ith  apple  orcharding  and  has  been 
of  almost  equal  importance  economically,  since  by  growing  berries 
between  the  rows  of  trees  tho  land  has  produced  a  profit  beginning 
with  the  second  year  instead  of  remaining  unremunorativo  while  the 
trees  were  coming  into  bearing.  Berries  are  grown  to  a  smaller 
extent  around  Healdsburg  and  in  the  Dry  Creek  Valley,  and  in  a 
small  way  in  all  parts  of  the  area  where  other  fruits  are  grown.  There 
are  in  the  aggregate  about  1,200  acres  of  berries  in  the  area.  Tho 
varieties  grown  are  the  Lawton  blackberry  (PI.  I),  the  loganberry, 
the  Mammoth  blackberry,  and  some  strawberries.  Berries  give  an 
average  yield  of  about  2  tons  per  acre.  The  Law-ton  blackberry  con¬ 
stitutes  about  one-half  the  berry  crop.  A  berry  grow-ers'  association 
in  Sebastopol,  with  a  membership  of  400,  markets  95  per  cent  of 
the  production  of  that  neighborhood. 

Cherries. — Cherry  production  is  one  of  the  increasingly  important 
industries  of  the  area.  There  is  a  large  acreage  in  cherries  at  present 
and  it  is  steadily  expanding.  The  principal  chcrrv-growing  section 
is  around  Sebastopol,  but  a  largo  quantity  of  this  fruit  is  produced 
near  Healdsburg  and  in  the  Dry  Creek  Valley.  Any  good  fruit  soil 
of  friable,  deep  character  seems  to  be  suited  to  the  cherry  and  in 
this  area  a  suitable  location  for  cherry  orcharding  apparently  depends 
more  on  the  climatic  conditions  than  on  the  nature  of  the  soil.  Local 
conditions  of  air  drainage,  frosts,  and  protection  from  w-inds  have 
much  influence.  Favorable  localities  can  be  proved  only  by  exper¬ 
ience.  At  best,  tho  cherry  is  an  irregular  crop,  but  the  returns  in 
good  years  make  up  for  several  years  of  light  yield.  The  Royal  Ann 
(Napoleon  Bigarreau)  is  the  favorite  variety  grown,  and  the  Black 
Tartarian  is  second.  Varieties  grown  to  a  small  extent  are  the 
Centennial,  Rockport,  and  Bing. 

Citrus  fruits. — Throughout  the  area  are  scattered  citrus  trees. 
In  tho  vicinity  of  Cloverdale  there  are  several  small  plantings  of 
oranges,  lemons,  and  grapefruit,  but  the  production  of  citrus  fruits 
has  not  been  developed. 

Grapes  and  wine  making. — The  production  of  wine  grapes  is  prob¬ 
ably  the  leading  farm  industry  in  amount  of  capital  invested.  No 
raisin  grapes  are  grown,  and  they  could  not  be  successfully  dried  in 
the  open  in  this  area.  Practically  no  table  grapes  are  grown,  except 
a  small  quantity  for  local  markets.  Grapes  are  the  predominating 
crop  in  the  northern  part  of  the  area  from  Oat  Valley,  above  Clover- 
dale,  to  Geyservillc.  (See  PI.  II.)  From  here  southward  they  are 
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grown  in  abundance,  but  in  association  with  other  crops.  (See  PI. 
III.)  Grapes  are  grown  on  practically  all  the  soils  in  the  area,  with 
different  degrees  of  success.  On  the  rich  alluvial  lands  large  yields 
are  obtained,  but  the  grapes  arc  lower  in  sugar  and  make  a  poorer 
grade  of  wine.  On  the  bench  lands,  of  old  valley-filling  soils,  the 
yields  are  satisfactory  and  the  quality  excellent.  Grapes  are  also 
grown  on  the  steep  hillsides  in  the  eroded  parts  of  tho  older  valley- 
filling  soils  and  of  the  residual  soils,  where  cultivation  is  difficult  ami 
yields  are  light  and  it  is  a  question  whether  their  production  is 
profitable.  Tho  total  acreage  in  grapes  at  present  is  not  as  large  as 
it  was  some  time  ago,  on  account  of  the  ravages  of  phylloxera,  which 
has  killed  the  vines  over  thousands  of  acres.  Many  of  the  vineyards 
so  destroyed  were  reset  to  vines  on  resistant  stock,  and  in  all  the  new 
vineyards  the  same  precaution  against  phylloxera  is  taken.  In  Dry 
Creek  Valley  the  grape-growing  industry  is  decidedly  on  the  wane. 
The  rich  soils  in  this  valley  arc  found  to  be  more  profitably  planted 
to  other  fruits,  notably  the  prune.  Very  few  new  plantings  are 
being  made  in  the  area  and  many  of  the  well-established  vineyards 
are  being  interplanted  with  prunes,  not  so  much  because  of  dissatis¬ 
faction  with  the  returns  from  grapes  as  from  fear  of  adverse  legisla¬ 
tion  which  would  mako  the  vineyards  valueless. 

Yields  of  grapes  are  said  to  average  about  3  tons  per  acre  for  the 
whole  area.  They  range  from  less  than  1  ton  in  some  of  the  hill 
vineyards  to  as  much  as  1 5  tons  in  rare  cases  on  the  rich  bottom  soils. 
The  varieties  chiefly  grown  are  tho  Zinfandel,  Rcisling,  Petite  Sirah, 
Alicante  Bouschet,  and  Carignan.  There  are  about  150  wineries  in 
Sonoma  County,  and  these  place  on  the  market  about  10,000,000 
gallons  of  dry  wine  each  year.  Probably  three-fourths  of  this  is  pro¬ 
duced  in  the  Ilealdsburg  area. 

Olives. — Olives  are  grown  mostly  as  border  trees  or  as  isolated 
specimens  here  and  there  over  the  area,  but  occasionally  they  are 
produced  in  small  orchards.  Thoso  grow'n  are  of  all  varieties  and 
receive  little  care.  There  is  no  well-established  local  market  for  the 
fruit. 

Peaches . — The  production  of  peaches  in  this  area  was  formerly 
much  greater  than  it  is  at  the  present  time.  When  the  trees  have 
begun  to  decline  they  are  taken  out  and  replaced  by  more  profitable 
fruits,  notably  the  applo  and  the  prune.  Peaches  of. good  quality 
are  grown,  but  it  has  been  difficult  to  market  them  profitably.  The 
varieties  grown  are  the  Crawfford,  Muir,  McClish  Cling,  and  Phillips 
Cling.  Peaches  are  grown  chiefly  in  the  Sebastopol  section  and  in 
Dry  Creek  Valley. 

Pears. — The  Bartlett  pear  is  one  of  the  most  extensively  grown 
fruits  in  the  area.  The  acreage  is  not  as  large  as  that  of  prunes  or 
apples,  but  pears  rank  next  in  number  of  trees  and  are  growing  in 


SOIL  SURVEY  OF  THE  HEALDSBURG  AREA,  CALIFORNIA.  15 

popularity.  The  climate  and  soil  seem  especially  well  suited  to 
this  crop,  and  as  the  localities  where  the  pear  succeeds  are  quite 
limited  the  markets  are  not  likely  to  be  flooded.  The  Bartlett  is  the 
only  variety  grown  for  market.  Small  pear  orchards  aro  scattered 
over  the  area,  but  the  principal  plantings  have  been  mado  near 
Ilealdsburg  and  in  Dry  Creek  Valley.  The  pear  does  well  on  all  the 
recent-alluvial  soils.  It  is  a  common  practice  to  grow  pears  in  the 
more  poorly  drained  situations,  as  thoy  seem  to  stand  poor  drain¬ 
age  better  than  the  other  fruits.  There  are  some  scattered  trees 
that  have  grown  well  and  yielded  satisfactorily  on  well-drained 
Pleasanton  gravelly  sandy  loam  and  Corning  gravelly  loam,  and  it 
seems  probable  that  commercial  orcharding  would  be  profitable  on 
these  types.  The  crop  is  as u ally  sold  to  canneries,  of  which  there 
are  several  in  the  area. 

Pfums. — From  50  to  75  carload  lots  of  fresh  green  plums  are 
shipped  from  the  Healdsburg  section  each  year,  in  addition  to  which 
a  large  quantity  is  canned.  The  Tragedy,  Wickson,  and  Burbank 
varieties  are  the  favorite  shipping  plums.  The  Yellow  Egg,  Jefferson, 
and  Golden  Drop  are  grown  mainly  for  canning. 

Prunes.— Prunes  constitute  one  of  the  most  extensively  grown 
crops  of  the  area.  Prunes  are  produced  in  all  parts  of  the  area,  but 
mainly  in  the  Healdsburg  section,  which  includes  Dry  Creek  Valley 
and  Alexander  Valley.  It  is  reported  that  the  favorable  soil  and 
climate  here  produce  a  prune  which,  for  combination  of  color,  size, 
thinness  of  skin,  and  sugar  content  is  not  excelled  anywhere. 

The  soils  on  which  most  of  the  prunes  are  produced  aro  the  stream- 
bottom  phases  of  the  Yolo  silt  loam  and  the  Yolo  fine  sandy  loam. 
(See  Pis.  IV  and  V.)  On  these  types  the  French  prune  reaches  its 
highest  perfection  and  is  most  profitable.  Practically  every  soil  type 
in  the  area,  however,  is  devoted  to  prunes  to  some  oxtont.  The 
French  prune,  which  is  the  main  commercial  sort,  does  not  attain 
satisfactory  size  on  any  except  the  rich,  well-drained  alluvial  soils. 
On  the  older,  drier  soils  the  prunes  run  so  small  in  size  that  the  crop 
is  not  profitable.  The  Imperial  or  Clairac  Mammoth  is  a  larger  pruna 
than  the  French,  but  on  the  rich  alluvial  soils  the  fruit  is  very  soft, 
and  does  not  dry  satisfactorily.  On  the  gravelly  alluvial  soils,  such 
as  tho  Yolo  gravelly  loam,  and  on  the  older  valley-filling  soils,  such 
as  tho  Pleasanton  gravelly  sandy  loam  and  the  Corning  gravelly 
loam,  the  Imperial  reaches  perfection  and  is  very  profitable.  It 
yields  well,  attains  a  moderate  size,  has  a  good  sugar  content,  and 
dries  readily.  The  adaptation  of  these  soils  to  the  production  of 
the  Imperial  prune  has  been  recognized  but  recently,  and  extensive 
plantings  are  now  being  made  on  them.  The  Robe  de  Sergeant  and 
Sugar  prunes  are  grown  to  a  small  extent. 
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One  of  the  main  factors  in  successful  prune  growing  is  the  climate. 
Prunes  do  not  stand  continuous  hot  weather  or  sudden  changes. 
Prolonged  hot  periods  cause  a  red  color  and  thick  skin,  and  sudden 
changes  in  the  weather  may  causo  the  fruit  to  drop  or  may  injure  the 
tree.  The  mild  climate  around  Healdsburg  seems  to  be  particularly 
favorable  to  the  prune.  The  fruit  grown  here  is  black,  with  a  smooth, 
tough  skin,  and  has  a  good  sugar  content  and  texture.  Prunes 
grown  around  Cloverdale,  where  the  temperature  is  higher,  have  a 
red  tinge.  In  any  moistcr  climate  the  drying  conditions  would  be 
less  favorable. 

In  a  normal  year  about  7,500  tons  of  prunes  are  produced  in  the 
Healdsburg  section,  that  is,  within  8  miles  of  Healdsburg,  and  about 
2,000  tons  in  other  parts  of  the  area.  The  market  for  prunes  fluc¬ 
tuates  somewhat,  but  in  late  years  the  price  has  never  been  below 
the  cost  of  production.  The  prune  growers  are  organized  and  do 
part  of  their  marketing  through  cooperative  packing  houses. 

Walnuts. — There  are  no  large  orchards  of  English  walnuts  in  the 
area,  but  they  are  grown  as  border  trees  or  isolated  trees  in  all  parts 
of  the  area  and  there  are  a  few  small  orchards.  The  rich,  deep,  allu¬ 
vial  soils  seem  best  suited  to  the  walnut.  The  climate  of  the  area 
appears  to  be  favorable,  and  the  greatest  drawback  to  w'alnut  growing 
at  present  is  the  blight,  which  in  a  number  of  cases  noted  had  entirely 
destroyed  the  crop  on  small  plantings. 

Tomatoes. — Tomatoes  are  grown  both  as  an  auxiliary  crop  in 
nonbearing  orchards  and  to  somo  extent  as  a  primary  crop.  Their 
commercial  production  is  centered  mainly  around  Healdsburg. 
Smaller  acreages  are  planted  near  Sebastopol  and  Santa  Rosa. 
Tomatoes  do  best  on  the  Yolo  silt  loam  and  fine  sandy  loam.  Yields 
are  reported  as  ranging  from  8  to  20  tons  per  acre,  w'ith  an  average 
yield  of  about  12  tons.  The  crop  is  usually  sold  to  canneries.  The 
variety  grown  is  known  as  the  Kennedy  tomato.  This  has  large, 
handsome  fruit,  but  it  contains  more  wrater  than  somo  other  varieties. 
Tomato  growing  has  been  a  very  important  industry,  and  the  profits 
have  in  the  main  been  very  satisfactory. 

Hops. — There  were  4,280  acres  devoted  to  hops  in  Sonoma  County 
in  1914,  and  practically  all  of  this  acreage  was  in  the  Healdsburg 
area.  Hops  are  grown  on  the  alluvial  lands  bordering  the  Russian 
River  and  on  the  low  alluvial  fans  bordering  Mark  West  Creek  and 
Santa  Rosa  Creek.  The  crop  requires  a  very  rich,  deep,  and  friable 
soil.  Practically  all  the  hops  produced  in  the  area  are  grown  on  the 
Yolo  fine  sandy  loam  and  the  Yolo  silt  loam.  (See  PI.  IV.)  The 
best  yields  are  obtained  on  the  silt  loam.  Hop  growing  is  a  very 
important  industry,  but  the  acreage  devoted  to  this  crop  has  not 
increased  during  the  last  few  years.  The  climate  of  the  area  seems 


Orchard  oh  the  Gocdridge  Fine  Sandy  Loam,  near  Sebastopol 
YcniDE  Crovecistein  apple  trees  with  Interplnnted  Lawton  Black  berries. 
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View  at  Asti,  Showing  Some  of  the  Drv-Wine  Vineyards  in  the  Northern  Part  of  the  Area. 

Soils  in  the  foreground  mainly  tboso  of  the  Yolo  series.  The  hill  lands  In  the  distance  am  Rough  mountainous  land  and  the  rartous  types  of  the 

Alternant  series. 
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well  suited  to  hops.  The  yield  averages  about  1 ,400  pounds  per  acre. 
The  quality  of  the  crop  is  the  very  best. 

Alfalfa. — This  area  is  not  an  extensive  alfalfa-producing  section, 
but  alfalfa  is  grown  in  many  small  fields,  usually  in  connection  with 
dairying.  It  is  almost  invariably  grown  on  the  alluvial  soils,  the 
Yolo  fine  sandy  loam  and  silt  loam  being  preferred.  Very  little  of 
the  crop  is  irrigated,  although  experience  has  shown  that  irrigation 
is  profitable.  Three  cuttings  a  season  arc  usually  made,  and  the 
total  yield  per  acre  averages  3  to  4  tons  of  cured  hay. 

Grain  and  grain  hay. — A  considerable  acreage  is  devoted  to  wheat 
and  oats.  These  crops  are  grown  to  some  extent  for  tho  grain, 
but  mainly  for  hay.  The  production  of  hay  exceeds  the  local  re¬ 
quirements,  a  surplus  being  shipped  to  outside  markets.  These 
grains  are  grown  mainly  on  the  heavy  soils,  especially  the  Dublin 
clay  loam  and  clay  adobe.  These  types  are  not  the  best  for  grains, 
but  the  lighter  textured  soils  are  much  more  profitably  used  for  fruit, 
hops  or  alfalfa,  while  grain  does  as  well  on  these  heavy  soils  as  any 
other  crop,  if  not  better.  Grain  is  also  grown  extensively  on  the 
Altamont  silty  clay  loam  and  the  Aiken  loam,  which  occur  in  rolling 
situations  adjoining  the  more  level  parts  of  the  area.  In  the  better 
parts  of  these  soils  grain  does  very  well.  It  is  possible  that  as  the 
country  becomes  more  thickly  settled  the  soils  now  used  for  grain 
will  be  found  suited  to  more  intensive  types  of  farming.  The  large 
combined  harvesters  used  on  the  large  grain  fields  in  the  interior 
valloys  of  the  State  are  not  used  in  this  area,  owing  probably  to  tho 
small  size  of  the  fields.  Thrashing  is  done  by  stationary  machines. 
Wheat,  on  the  average,  yields  about  10  sacks  per  acre,  and  oats  about 
15  sacks. 

Subsistence  crops,  such  as  garden  truck  and  fruit  for  home  use,  are 
grown  throughout  the  area.  Practically  no  agricultural  products 
are  shipped  in  for  consumption  on  the  farms,  except  those  which  can 
not  be  produced  in  the  area. 

Dairying. — Dairying  is  an  important  industry  in  the  Healdsburg 
area.  It  is  most  extensively  developed  on  tho  Santa  Rosa  Plain, 
since  the  soils  here,  mainly  the  Fresno  and  Madera  loams,  are  not 
well  suited  to  fruit.  Dairying  is  also  engaged  in  to  a  greater  or  less 
extent  on  the  shallow,  residual  soils.  The  cows  are  allowed  to  graze 
on  the  native  grasses  during  the  winter  and  spring  and  in  the  summer 
and  fall  are  turned  into  the  stubble  fields  and  fed  more  or  less  grain 
and  hay.  Some  of  the  milk  produced  is  sold  fresh  in  the  adjoining 
towns,  but  most  of  it  is  separated  on  the  farm  and  the  cream  sold  to 
creameries. 

Stock  raising. — Beef  cattle,  sheep,  and  hogs  are  raised  on  all  the 
rougher  and  less  desirable  lands  in  the  area,  but  stock  raising  has 
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gradually  been  abandoned  on  the  better  soils,  owing  to  the  greater 
profits  in  fruit  production. 

Poultry. — Much  poultry  is  raised  in  this  area,  though  poultry  pro¬ 
duction  is  not  nearly  so  well  developed  as  in  the  vicinity  of  Petaluma, 
immediately  to  the  south.  There  arc  many  small  ranches  given  over 
entirely  to  poultry  raising  and  many  more  on  which  poultry  consti¬ 
tutes  only  ono  of  the  products  of  the  farm.  White  leghorns  are  the 
favorite  breed  of  chicken.  Only  white  eggs  bring  the  top  price. 
Brown  eggs  are  classed  with  the  smaller  white  eggs  as  seconds.  The 
lighter  textured  soils  with  a  sloping  surface  are  considered  much  the 
best  for  poultry  farming.  Kale  is  grown  for  green  feed. 

Irrigation. — Only  a  small  acreage  of  land  is  irrigated  in  the  Ilealds- 
burg  area.  The  farmers  have  adapted  their  crops  and  cultural  methods 
to  the  available  supply  of  moisture  in  the  soils,  but  it  seems  probable 
that  yields  could  be  materially  increased  in  many  instances  with  irriga¬ 
tion.  Some  alfalfa  fields  and  a  few  orchards  on  the  Russian  River 
flood  plain  are  irrigated  with  water  pumped  from  the  river,  with  gaso¬ 
line  or  electric  power.  The  land  is  rarely  checked  for  irrigatfbn,  as  is 
done  in  the  large  interior  districts  of  the  State,  the  water  being  run 
over  the  surface  by  means  of  pipe,  hose  or  ditches. 

Output  of  canneries. — There  are  two  canneries  at  Healdsburg,  one 
at  Sebastopol,  one  at  Graton,  and  one  at  Santa  Rosa,  just  outside  the 
area.  The  following  table,  taken  from  the  report  by  A.  J.  Sturte- 
vant,  jr.,  to  which  reference  has  already  been  made,  shows  the 
averago  tonnage  of  canned  fruit  produced  in  Sonoma  County,  the 
average  price  paid  the  farmer,  and  the  season  of  canning.  The  average 
annual  output  is  300,000  cases  of  fruit  and  vegetables.  Approxi¬ 
mately  75  per  cent  of  this  is  produced  in  the  area  covered  by  this 
survey. 

Average  output  of  canned  goods  in  Sonoma  County. 


P2£*  r&T  Canning  aeamn. 


DoUan. 

■  12 

Sept.  5  to  Nov.  1. 

» 

July  10  to  Aug.  1. 

f  » 

July  10  to  Sept.  15. 

* 

June  1  to  July  10. 

|  120 

June  10  to  July  20. 

100 

May  25  to  July  20. 

30 

July  25  to  Sept.  20. 

18 

July  20  to  Aug.  25. 

3$ 

Aug.  5  to  Sept.  10. 

7 

Sept.  20  to  Nov.  10. 

■  Only  the  poorer  trades  are  used  lor  canning. 


The  farms  devoted  to  fruit  and  hops  are  mainly  well  equipped  with 
the  most  improved  machinery,  and  the  land  is  farmed  in  many 


SOIL  SURVEY  OF  THE  HF.AI.D8BUBQ  AREA,  CALIFORNIA.  19 


respects  according  to  modern  methods.  Practically  no  commercial 
fertilizers  are  used,  however,  and  cover  crops  have  not  been  largely 
grown.  The  farmers  are  gradually  realizing  the  need  of  keeping  up 
the  productiveness  of  the  soil  and  are  beginning  to  use  cover  crops. 
There  is  very  little  definite  information  in  regard  to  the  best  cover 
crops  to  use  on  the  different  soil  types  and  for  the  different  crops. 
On  the  grain  farms  the  equipment  is  often  inadequate,  and  the  same 
farming  methods  are  in  use  as  those  prevailing  when  agriculture  was 
first  begun. 

The  labor  supply  is  in  general  adequate,  but  the  quality  is  not 
always  the  best.  Most  of  the  work  on  the  fruit  and  hop  farms  is  done 
by  transient  labor  and  much  of  it  is  piecework.  Hops  and  cherries 
are  picked  by  the  pound,  while  the  harvesting  of  prunes  is  paid  for 
by  the  50-pound  lug  box.  As  the  prunes  are  picked  from  the  ground, 
children  do  a  large  part,  of  the  work.  Two  dollars  a  day  is  about  the 
average  wage  paid  to  transient  farm  laborers.  Most  of  the  laborers 
are  of  European  descent.  There  are  quite  a  number  of  Japanese  in 
the  area,  who  contract  to  care  for  hop  yards  and  to  prune  orchards 
or  pick  fruit.  There  are  also  a  few  Indians,  who  work  in  the  hop 
fields  in  the  growing  season  and  cut  wood  during  the  winter. 

The  1910  census  reports  79  per  cent  of  the  farms  as  operated  by 
owners.  This  proportion  has  remained  nearly  constant  for  the  last 
30  years. 

The  price  of  farm  land  in  the  Ilealdsburg  area  varies  greatly  from 
place  to  place,  owing  not  only  to  differences  in  productiveness  and 
development  of  the  soil,  but  to  social  conditions  and  speculative 
value.  From  $200  to  $400  an  acre  is  asked  for  the  best  undeveloped 
alluvial  land  of  the  Yolo,  Iloncut,  and  Tehama  series,  while  from 
$600  to  $1 ,000  an  acre  is  asked  for  bearing  orchards  on  these  soils. 
Prices  nearly  as  high  are  commanded  by  land  of  the  Goldridge  fine 
sandy  loam  type.  The  lighter  soils  of  the  Dublin  series  are  held  at 
nearly  as  high  prices  as  the  adjoining  Yolo  soils,  but  the  heavier 
members  have  a  much  lower  value.  The  old  valley-filling  soils,  those 
of  the  Pleasanton,  Coming,  and  Pinole  series,  are  held  at  $100  to 
$200  an  acre  undeveloped  and  at  as  much  as  $500  or  $600  an  acre 
where  in  bearing  fruit  trees.  Some  land  of  the  Fresno  and  Madera 
soils  has  been  subdivided  into  small  holdings  and  sold  at  $125  to  $250 
an  acre.  These  soils  are  less  productive  than  those  mentioned  above, 
and  the  rental  value  of  the  large  ranches  on  these  soils  used  as  dairy 
farms  and  for  grain  growing  is  only  $3  to  $4  an  acre  per  year.  The 
residual  hill  soils,  those  of  the  Altamont,  Aiken,  Olympic,  Butte,  and 
Sites  series,  sell  at  $5  to  $50  an  acre,  the  price  varying  with  the 
native  covering,  the  topography,  and  the  depth  of  soil.  Parklike 
land  well  covered  with  grass  brings  a  good  price.  The  Sites  gravelly 
loam  where  level  enough  to  be  used  for  fruit  culture  brings  as  much 
as  $100  an  acre. 
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SOILS. 

RESIDUAL  SOILS. 

The  rocks  making  up  the  hills  forming  the  more  elevated  parts  of 
the  Healdsburg  aroa  are  much  intermixed.  They  consist  of  sand¬ 
stones,  shales,  and  conglomerates  that  have  suffered  varying  degrees 
of  metamorphism.  Some  of  these  rocks  have  been  changed  but  lit¬ 
tle  ;  others  have  been  highly  altered.  Some  are  very  soft,  and  weather 
and  erode  rapidly,  whilo  others  are  harder,  weather  much  more 
slowly,  and  give  a  more  rugged  outline  to  the  hills  formed  by  them. 
Among  the  harder  rocks  are  the  radiolarian  cherts.  Included  among 
these  sedimentary  rocks  are  numerous  intrusives,  some  of  which  also 
have  suffered  great  metamorphism.  The  igneous  rocks  1  consist  of 
basalt,  diabase,  and  others,  some  of  which  have  become  thoroughly 
serpentinized.  The  beds  and  strata  of  these  various  rocks  have  been 
very  much  tilted,  broken,  and  warped.*  Practically  none  of  the 
sedimentary  rocks  are  horizontal,  as  they  undoubtedly  were  when 
laid  down,  but  lie  at  all  angles  and  usually  more  nearly  vertical  than 
horizontal  in  position.  They  show  very  little  continuity,  as  much 
fracturing  and  tilting  have  taken  place. 

As  a  result  of  this,  the  residual  soils,  derived  by  the  weathering  in 
place  of  these  various  rocks  in  the  more  elevated  parts  of  tho  area, 
occur  in  very  small  bodies  and  are  extremely  difficult  to  map.  Some 
of  these  formations  are  classified  by  the  United  States  Geological 
Survey  as  the  Franciscan  series  of  rocks,  but  some  of  them  are 
probably  much  younger.  The  soils  derived  from  them  are,  for  the 
most  part,  very  shallow,  and  owing  to  this  as  well  as  to  their  steep 
topography  are  in  general  nonarable.  Such  areas  are  mapped  mainly 
as  Hough  mountainous  land.  Over  a  small  proportion  of  these 
higher  hills  tho  soils  are  arable  and  have  been  classified  and  mapped 
as  individual  types.  They  are  classed  in  four  series:  The  Aiken 
series,  consisting  of  red  soils  derived  from  basic  or  quartz-free, 
igneous  rocks;  the  Olympic  series,  of  hrown  soils  derived  from  basic 
igneous  rocks;  the  Alt&mont  scries,  of  brown  soils  from  sedimentary 
rocks;  and  the  Sites  series,  of  red  soils  from  sedimentary  rocks. 

Associated  with  these  hills,  but  usually  having  a  lower  elevation, 
are  hills  occupied  by  rocks  of  much  younger  formations,  which  have 
been  less  broken  and  disturbed,  lie  nearly  horizontal,  and  are  more 
continuous.  Notable  in  this  kind  of  formations  are  the  soft  sand¬ 
stones  that  have  produced  the  extensive  and  uniform  Goldridge  soil. 
There  are  also  the  associated  soft  sandstones  and  conglomerates  that 
have  produced  two  members  of  the  Altamont  scries  of  soils,  and  some 
volcanic  tuffs  that  have  given  rise  to  the  Butte  series. 


>  So*  San  Francisco  Folio  o!  tb*  U.  S.  Geological  8urv*jr,  1814,  by  A.  C.  Lawson. 
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The  surface  soils  of  the  Aiken  series  are  red  to  orange  or  yellowish 
red  in  color,  sometimes  with  brownish-red  variations.  The  subsoil, 
where  present,  is  of  the  same  or  a  little  lighter  color,  and  generally 
is  somewhat  heavier  in  texture.  The  topography  is  sloping  to  hilly. 
Much  of  the  land  is  quito  steep,  and  drainage  ranges  from  good  to 
excessive.  The  rocks  underlying  these  soils  are,  for  the  most  part, 
quite  hard,  and  bedrock  occurs  at  depths  ranging  usually  from  2  to 
4  feet  below  the  surface.  In  rare  cases  the  bedrock  lies  below  the 
6-foot  section.  On  the  other  hand,  it  often  outcrops.  The  native 
vegetation  consists  of  oak,  fir,  redwood,  madrofia,  manzanita,  cham- 
isal,  poison  oak,  and  a  great  variety  of  chaparral.  In  the  Healds- 
burg  area  only  the  loam  member  of  this  series  is  mapped. 

The  surface  soils  of  the  Olympic  series  are  brown  typically,  with 
a  somewhat  reddish  or  chocolate-brown  tint.  The  subsoil  is  generally 
of  a  somewhat  lighter  brown  color,  although  the  surface  soil  color 
often  extends  to*  the  bedrock  substratum  with  little  change.  The 
subsoil  does  not  usually  differ  greatly  from  the  surface  soil  in  texture 
or  structure.  The  surface  Is  rolling  to  quite  steep  and  hilly  and  the 
drainage  ranges  from  good  to  excessive.  These  soils  are  residual 
from  basic-igneous  and  metamorphosed  rocks,  including  basalt, 
diabase,  volcanic  tuffs,  and  serpentine.  In  the  Healdsburg  area  the 
Olympic  soils  are  largely  nonagricultural  and  have  a  fair  native 
covering  of  oak,  fir,  laurel,  madrofia,  and  other  growths.  Tho  stony 
loam,  loam,  and  clay  loam  types  are  mapped. 

The  Altamont  soils  vary  in  color  from  light  brown  to  dark  brown. 
Rock  fragments  in  varying  amounts  may  occur  in  the  soil  and  sub¬ 
soil.  The  subsoil  is  usually  of  lighter  color  than  the  soil,  being  lighter 
brown  or  yellowish  brown  and  usually  rests  upon  a  bedrock  sub¬ 
stratum  within  6  feet  of  the  surface,  although  in  places  the  soil  is 
much  more  deeply  weathered.  The  Altamont  soils  occupy  rolling, 
hilly  or  mountainous  land,  and  aro  eroded  on  some  of  tho  steeper 
slopes,  where  there  is  abundant  rock  outcrop.  They  are  well  drained 
but  are  retentive  of  moisture.  The  native  vegetation  varies  from  a  fair 
covering  of  timber  to  a  thin  parklike  growth.  The  soils  aro  derived 
largely  from  interbedded  sandstones  and  shales.  In  the  Healds¬ 
burg  area  they  are  appardfctly  low  in  lime  and  organic  matter,  but 
the  material  is  in  places  derived  from  somewhat  calcareous  rocks 
and  the  subsoil  here  is  consequently  calcareous.  In  places  it  is 
difficult  to  differentiate  these  soils  from  the  soils  of  the  Olympic 
series,  which  are  of  similar  color  but  are  derived  from  igneous  rather 
than  from  sedimentary  rocks.  As  mapped  tho  Altamont  soils  may 
include  some  undifferentiated  material  belonging  with  the  Olympic, 
Sites  or  Aiken  series.  The  stony  silty  clay  loam,  gravelly  fine  sandy 
loam,  and  silty  clay  loam  arc  mapped  in  the  Healdsburg  area. 
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Tho  surface  soils  of  the  Sites  series  are  red,  with  variations  of 
brownish  red  and  light  red.  No  lime  is  apparent  in  tho  surface  soil. 
The  subsoil  is  usually  lighter  in  color  or  more  pronounced  red  than 
the  surface  soil,  but  may  be  brownish  red.  Samples  of  both  soil 
and  subsoil  when  air  dry  usually  fade  to  a  reddish-brown  color. 
The  subsoil  is  generally  somewhat  heavier  than  the  soil  and  may  be 
compact  and  relatively  impervious.  Bedrock  is  encountered  at 
deptlia  ranging  from  a  few  inches  to  3  or  4  feet.  The  topography  is 
rolling  to  quite  hilly  and  steep.  In  this  area  the  series  is  derived 
mainly  from  conglomerates,  with  only  minor  inclusions  of  fine  sand¬ 
stones  and  shales.  The  land  supports  a  dense  cover  of  large  fir,  oak, 
inadrofta,  laurel,  and  other  vegotation.  The  Sites  soils  are  similar 
to  the  Corning  soils  in  color  and  general  appearances,  and  in  places 
they  are  differentiated  with  difficulty.  Besides  being  derived,  how¬ 
ever,  from  consolidated  rocks  rather  than  from  unconsolidated 
material,-  as  aro  the  Corning  soils,  they  differ  in  topography,  the^e 
being  no  indication  of  terraces.  The  subsoil  of  the  Sites  gravelly 
loam,  the  only  type  mapped,  is  not  so  heavy  as  the  Corning  subsoil, 
and  the  substratum,  where  accessible,  is  plainly  different.  The 
Sites  gravelly  loam  in  this  area  is  somewhat  deeper  than  typical. 

The  soil  of  the  Butto  series  is  gray  or  brownish  gray  in  color  and 
may  extend  to  bedrock  with  little  change.  The  distinct  subsoil  that 
occurs  in  places  has  usually  a  little  lighter  color  than  the  surface  ma¬ 
terial.  It  rests  upon  tho  parent  rock  at  any  depth  from  a  few  inches 
to  several  feet  and  grades  into  it  through  a  zono  of  partially  disin¬ 
tegrated  rock  material.  The  surface  is  rolling  to  hilly,  and  drainage 
Is  good.  The  Butte  loam,  tho  only  type  mapped  in  this  area,  is 
derived  from  gray,  tufaceous  voloanic  rocks. 

The  soils  of  the  Goldridge  series  are  gray  or  brownish  gray,  with  a 
grayish-yellow  to  yellow'  subsoil.  This  is  typically  of  heavier  tex¬ 
ture  than  the  soil,  has  a  compact  structure,  and  rests  upon  bedrock 
usually  within  the  6-foot  section.  The  surface  is  smootlily  rolling. 
Drainage  is  generally  well  developed,  but  subdrainage  is  somewhat 
retarded  by  tho  comparatively  heavy  subsoil.  'The  Goldridge  series 
is  derived  from  a  very  soft,  fine-grained  sandstone.  It  has  not  been 
previously  recognized,  although  some  'bf  tho  grayish  variations 
occurring  in  the  Altamont  soils  in  the  San  Francisco  Bay  region 
would  probably  now  be  correlated  as  Goldridge  material.  Only  one 
type,  the  fine  sandy  loam,  is  encountered  in  the  llealdsburg  area. 

SOILS  DERIVED  PROM  OLD  VALI.E  Y-EILLINO  MATERIAL. 

Subsequently  to  tho  time  when  the  rocks  giving  rise  to  the  residual 
soils  of  the  area  were  formed,  tho  general  level  of  the  land  was  much 
lower  than  it  is  at  present.  During  this  time  erosion  brought  a 
great  deal  of  material  from  the  hills  into  what  are  now  the  valleys. 
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The  coarser  particles  were  dropped  near  their  source,  while  the  finer 
materials,  the  silts  and  clays,  were  deposited  near  the  centers  of  the 
basins.  Later  the  land  was  elevated  and  the  deposits  were  brought 
above  the  plane  of  sedimentation.  They  have  since  been  eroded 
and  weathered  and  subjected  to  leaching  and  in  places  have  been 
modified  or  reworked  a  number  of  times  by  alluvial  agencies  so  that 
some  of  the  deposits  are  younger  than  others.  They  have  all,  how¬ 
ever,  lain  in  their  present  position  so  long  that  they  have  undergone 
alteration,  which  is  manifested  in  a  leached  and  altered  surface  soil, 
a  heavier  subsoil  resulting  from  the  working  downward  of  the  finer 
particles  from  the  surface,  and  in  some  cases  a  hardpan.  The  soils 
of  this  origin  are  olassed  under  the  group  of  old  valley-filling  soils. 
In  this  group  are  the  Fresno  series,  consisting  of  gray  soils  with  a 
hardpan;  the  Madera  series,  including  brown  soils  with  a  hardpan; 
the  Corning  series,  made  up  of  red  soils;  the  Pleasanton  series,  of 
brown  to  dark-brown  soils;  and  tho  Pinole  series,  consisting  of 
yellowish-brown  to  yellow  soils.  The  Coming,  Pleasanton,  and 
Pinole  soils  are  without  true  hardpan. 

The  soils  of  the  Fresno  series  as  typically  developed  in  previous 
surveys  are  of  light-gray  or  gray  to  light  brownish  gray  color,  with 
grayish-brown  to  light-brown  variations.  The  subsoils  are  of  similar 
color.  They  generally  are  heavier  and  more  compact  and  contain  a 
gray  hardpan  of  variable  thickness  and  hardness.  This  may  or  may 
not  be  calcareous  and  may  appear  as  successive  thin  sheets  or  layers, 
a  few  inches  thick,  separated  by  friable  material.  The  series  gen¬ 
erally  occurs  as  remnants  of  extensive  alluvial  fans  occupying  level 
to  undulating  or  slightly  irregular  valley  plains.  In  tho  Healdsburg 
area  the  Fresno  soils  differ  in  subsoil  and  hardpan  characteristics 
from  their  typical  occurrences  in  the  interior  regions  of  tho  State, 
They  are  underlain  by  a  grayish-brown  to  gray  or  yellowish  hardpan 
winch  may  be  several  feet  thick.  This  hardpan  sometimes  has  lime 
coatings  or  seams,  but  in  the  main  it  can  not  be  culled  a  lime  hardpan, 
as  it  usually  does  not  contain  enough  lime  to  effervesce  with  cold 
dilute  hydrochloric  acid.  Occasional  black  coatings  occur  which 
appear  to  be  caused  by  iron  precipitates.  This  hardpan,  which  occurs 
under  most  of  tho  soils,  consists  of  clays,  silts,  and  sands  cemented 
with  a  fair  degree  of  hardness  and  often  interbedded  with  uncemented 
beds.  It  has  been  observed  extending  to  deptlis  of  2  to  4  feet,  and 
in  at  least  one  place  is  8  feet  deep.  It  softens  considerably  during 
the  rainy  season,  but  at  all  times  is  a  barrier  to  the  passage  of  water 
or  roots.  Occasionally  it  does  not  occur  within  the  6-foot  section, 
but  here  its  place  is  taken  by  gray  to  brown,  tenacious,  stiff  clay 
which  is  nearly  as  impervious. 

Where  the  soils  of  this  series  are  terminated  by  a  bluff  and  give 
way  to  alluvial  soils,  the  soil  on  the  bluff  and  for  a  few  rods  back 
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lacks  the  hardpan  and  often  the  stiff  subsoil,  and  is  consequently 
much  moro  desirable.  The  topography  of  the  Fresno  soils  may  bo 
level  or  rolling.  The  surface  is  usually  marked  by  scattered  low 
mounds.  The  land  has  a  natural  parklike  appearance.  Much  of 
the  soil  lies  so  low  that  erosion  is  not  serious.  The  beds  of  clay  and 
silt  are  evidence  that  some  of  the  material  was  laid  down  in  quiet 
waters,  while  the  beds  of  coarse  sand  and  gravel  encountered  in  places 
indicate  deposition  by  swift-moving  water.  Apparently  the  material 
has  been  derived  from  a  great  variety  of  rocks.  The  soil  material 
appears  to  be  much  older  than  that  giving  rise  to  the  Coming,  Pleas¬ 
anton,  and  Pinole  series.  The  Fresno  soils  differ  from  the  Madera 
in  degree  of  alteration  rather  than  in  character.  These  two  series  of 
soils  merge  into  each  other  and  were  apparently  formed  at  the  same 
time  and  by  the  same  agencies.  The  Madera  soils  are  deeper  and  the 
hardpan  in  their  subsoils  is  thinner  and  moro  often  lacking.  In  the 
Ilealdsburg  area  the  Fresno  gravelly  fine  sandy  loam  ami  loam  are 
mapped. 

The  soils  of  the  Madera  series  range  from  light  brown  to  dark 
brown.  The  subsoils  are  generally  of  somewhat  heavier  texturo  and 
of  compact  structure.  They  are  similar  to  the  soils  in  color,  or 
slightly  lighter  brown,  and  have  a  brown  to  grayish-brown  or  yellow¬ 
ish-brown  hardpan.  This  is  typically  nonculcareous,  but  calcareous 
seams  and  incrustations  frequently  occur  and  in  places  the  hardpan  is 
markedly  calcareous.  The  Madera  series  in  this  area  departs  to  a 
considerable  extent  from  its  typical  development  elsewhere,  being 
less  well  defined  and  subject  to  local  variations.  Tt  is  probably 
derived  largely  from  material  originating  in  sedimentary  rocks. 
The  surface  soil  here  is  brown  or  grayish  brown  in  color.  The 
surface  soils,  subsoil,  and  hardpan  are  subject  to  considerable  varia¬ 
tion  in  arrangement  and  thickness,  but  the  surface  soil  and  subsoil 
together  averago  about  36' inches  in  depth.  In  places  the  subsoil 
constitutes  but  a  thin  layer  resting  upon  the  hardpan.  The  latter 
varies  from  a  layer  a  few  inches  thick,  distinctly  cemented  and 
impenetrable  to  thicker  layers  of  less  firmly  cemented  material.  A 
deeper,  more  friable  substratum  usually  extends  to  a  depth  of  72 
inches  or  more.  The  surface  is  uneven,  owing  to  hummocks  and 
minor  depressions,  but  in  general  the  series  occupies  a  sloping  or 
nearly  level  surface  slightly  elevated  above  the  recent-alluvial  soils. 
Drainage  is  inadequate  during  the  rainy  season,  owing  both  to  the 
depressions  and  to  tho  compact  subsoil  which  retards  percolation. 
The  only  Madera  soil  encountered  in  this  survey  is  the  loam. 

The  Corning  series  includes  types  with  a  pale-rod,  red  or  orange- 
colored  soil  sometimes  brown  or  yellow.  The  subsoil  is  red  to 
pale  red  or  yellowish  red  in  color  and  heavier  in  texture  than  the 
surface  soil.  Tho  soil  is  generally  easily  puddled  and  boggy  when 


SOIL  SURVEY  OF  THE  HEALD6BUBG  AREA,  CALIFORNIA.  25 


wet.  It  is  deficient  in  organic  matter  and  lime.  A  substratum  is 
encountered  at  a  depth  of  4  to  8  feet  below  the  surface.  It  consists 
of  stratified  beds  of  cobbles,  gravel,  sands,  and  finer  materials  which 
are  compact  and  sometimes  partially  cemented.  These  soils  usually 
occupy  regions  of  intermediate  elevation  along  the  valley  margins, 
flanked  on  their  upper  side  by  the  residual  soils  from  consolidated 
rocks  and  on  the  lower  by  recent  alluvium.  The  material  has  lain 
in  its  present  position  so  long  that  a  distinct  subsoil  has  been  formed. 
The  soils  occupy  very  gently  sloping  to  rolling  terraces  or  benches 
and  occasional  high,  dissected  areas.  The  native  vegetation  con¬ 
sists  of  several  species  of  white,  black,  and  live  oak,  Douglas  fir,  and 
a  few  pines,  with  redwood,  madrofia,  manzanita,  and  various  small 
trees  and  bushes.  In  general  the  nativo  growth  is  dense.  In  this 
survey  the  Corning  gravelly  loam  and  loam  types  are  mapped. 

The  surface  soils  of  the  types  included  in  the  Pleasanton  series  range 
in  color  from  medium  brown  to  dark  grayish  brown.  The  subsoil  is 
somewhat  lighter  brown,  typically  compact  and  heavier  than  the 
surface  soil,  and  rests  upon  a  compact  substratum  consisting  of 
rounded  gravel  in  a  matrix  of  fine  soil  material  and  otdy  slightly 
cemented.  No  lime  nodules  or  concentrations  are  apparent  in  the 
surface  soil  or  subsoil.  The  Pleasanton  series  in  this  area  differs 
from  the  typical  in  that  the  subsoil  has  much  the  same  texture  as  the 
surface  soil.  It  is  friable  and  as  permeable  to  water  and  plant  roots 
as  the  surface  soil.  The  substratum  differs  from  typical  in  containing 
many  beds  of  fine  sand  and  silt  that  contain  no  gravel.  The  Pleasan¬ 
ton  series  occurs  on  terraces  which  in  this  area  are  lower  and  more 
recent  than  those  on  which  the  Corning  soils  are  encountered.  The 
terraces  are  either  level  or  have  been  molded  by  erosion  into  low, 
gentle  hills.  They  were  originally  covered  with  a  good  growth  of 
oaks  of  various  species,  fir,  redwood,  madrofia,  and  less  important 
growths.  Only  the  gravelly  sandy  loam  type  of  the  series  is  encoun¬ 
tered  in  the  Ilealdsburg  area. 

The  surface  soils  of  the  Pinole  series  are  light  yellowish  brown  or 
yellow  to  light  grayish  brown .  The  subsoil  is  similar  or  heavier  in 
texture,  but  somewhat  lighter  in  color.  It  shows  considerable  yellow 
and  includes  a  mixture  of  yellow  and  gray  with  a  little  brown.  It  is 
underlain  at  varying  depths  below  6  feet  by  a  substratum  consisting 
of  interbedded  layers  of  clay,  silt,  and  fine  sand,  with  a  few  beds  of 
gravel.  All  these  beds  are  partially  cemented  and  the  scams  in  the 
clay  and  silt  beds  show  occasional  coatings  of  lime.  This  material  is 
not  very  hard,  but  it  is  sufficiently  compact  to  stand  in  perpendicular 
banks  for  some  time.  The  color  of  the  substratum  varies  from  dull 
yellow  to  light  brown  and  drab  gray.  The  Pinole  soils  occur  on 
remnants  of  terraces  and  are  mainly  level  or  gently  rolling.  They 
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include,  however,  some  high,  badly  eroded  land.  They  were  orig¬ 
inally  densely  covered  with  Douglas  fir,  several  species  of  oak, 
madrofia,  manzanita,  and  other  growths.  The  gravel  occurring  in 
most  of  the  soils  consists  of  brown  or  grayish-brown  sandstone,  shale, 
and  chert.  Many  of  tho  rocks  show  scams  of  quartz,  and  quartz 
pebbles  are  often  encountered.  The  soils  show  indications  of  being 
neutral  or  mildly  acid.  This  series  is  not  as  important  in  the  pres¬ 
ent  survey  as  in  the  Ukialv  area,  which  adjoins  this  area  on  the 
north.  Only  one  type,  the  gravelly  loam,  is  mapped. 

SOILS  DERIVED  PBOM  RECENT  ALLUVIUM. 

Since  the  valleys  were  raised  to  their  present  elevation  there  has 
been  a  continual  deposition  of  sediments  on  their  floor  by  all  the 
streams  that  enter  them  from  the  hills.  These  later  deposits  have 
undergone  no  pronounced  change  from  weathering,  such  as  the 
development  of  a  hardpan  or  consistently  heavier  subsoil-,  tho  heavier 
subsoil  occasionally  encountered  consisting  of  originally  finer  deposits. 
The  soils  may  show  abrupt  variations  in  texture  at  different  depths. 
All  the  recent-alluvial  soils  except  the  Iloncut  have  been  formed  from 
a  mixture  of  .materials  coming  from  all  kinds  of  rocks.  The  Honeut 
soil  in  this  survey  can  be  traced  to  material  washed  from  the  Aiken 
soils,  which  are  derived  from  basic  igneous  rocks.  The  other  recent- 
alluvial  soils  are  the  Yolo,  wrhich  are  brown ;  the  Tehama,  light  brown 
or  yellowish  brown;  and  the  Dublin,  dark  gray  to  black  in  color. 

The  surface  soil  of  the  types  included  in  the  Iloncut  series  is  typi¬ 
cally  brown  to  reddish  brown.  The  subsoil  is  similar  in  color  to  the 
surface  soil  and  not  characteristically  heavier  in  texture,  though 
irregularly  stratified  sediments  of  variable  texture  may  occur.  These 
soils  occupy  alluvial  fans  and  stream  bottoms  where  the  material  lias 
been  deposited  by  small  streams.  The  topography  is  gently  sloping 
to  nearly  level  and  the  surface  is  smooth.  In  this  area  the  series 
includes  material  of  reddish-brown  to  dark-red  color  and  having  in 
places  a  heavier  subsoil.  This  soil,  if  more  extensive,  w'ould  prob¬ 
ably  be  recognized  as  a  distinct  series.  It  differs  from  the  Coming 
soils,  which  are  also  red,  in  subsoil  conditions  and  in  the  lower  posi¬ 
tion  and  less  eroded  surface.  Only  one  Iloncut  soil,  the  gravelly  loam, 
is  recognized  in  the  Healdsburg  area. 

The  Yolo  series  includes  types  with  brown  to  dark  grayish  brown 
surface  soils  and  subsoils  of  similar  or  lighter  texture  and  slightly 
lighter  color.  The  soil  and  subsoil  is  usually  friable  and  open,  except 
in  the  heavier  types,  but  may  pass  into  compact  gravelly  material 
at  4  to  6  feet  below  the  surface.  The  soil  usually  contains  consider¬ 
able  organic  matter.  Types  of  this  series  occur  on  recent  alluvial 
fans,  stream  flood  plains,  and  low  terraces.  They  are  derived  from 
materials  coming  from  a  wide  range  of  rocks,  in  w'liich  sedimentary 
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and  metamorphosed  sedimentary  formations  seem  to  predominate. 
The  topography  is  gently  sloping  to  nearly  level.  The  steeper  part 
of  the  fans  occurs  noxt  to  the  hills,  their  outer  margins  being  more 
nearly  level.  In  the  Yolo  series  as  mapped  in  some  other  areas  the 
included  alluvial-fan  and  flood-plain  soils  have  not  been  differentiated, 
but  in  this  area  the  fans  and  flood  plains  are  distinct  enough  to  bo 
separated,  and  stream-bottom  phases  are  shown  on  the  accompanying 
map.  ‘  These  phases  occur  along  the  Russian  River  and  its  largest 
tributaries.  These  are  perennial  streams  and  overflow  their  bottoms 
annually.  The  types  mapped  are  the  gravelly  loam,  fine  sandy  loam, 
loam,  silt  loam,  and  silty  clay  loam.  They  include  smaller  areas  of 
soils  having  a  rather  pronounced  grayish  color,  particularly  under 
dry  field  conditions.  Such  soils  are  not  typical  of  the  Yolo  series. 
In  some  instances  the  subsoil  in  these  grayish  variations  is  heavy  and 
compact  and  appears  to  approach  the  subsoil  conditions  encountered 
in  the  older  valley-filling  deposits. 

The  Tehama  series  has  light  yellowish  brown  to  yellow  or  light 
grayish  brown  surface  soils,  with  somewhat  lighter  colored  subsoils, 
mainly  grayish  or  brownish  yellow.  The  topography  is  gently  sloping 
to  nearly  level.  The  Tehama  soils  occur  on  alluvial  fans  and  have 
been  deposited  by  small  intermittent  streams.  Tho  material  has  ap¬ 
parently  been  derived  from  the  unchanged  and  tho  metamorphosed 
sedimentary  rocks.  Tho  lighter  color  of  the  Tehama  soils  as  compared 
with  the  Yolo  is  apparently  in  part  due  to  a  smaller  content  of 
organic  matter,  but  it  may  also  be  duo  in  part  to  original  differences  in 
material.  As  mapped  in  this  nrea  tho  Tehama  soils  have  the  same 
origin  and  mode  of  formation  as  tho  Yolo  soils  but  differ  from  them 
in  having  a  lighter  color.  Some  small  areas,  of  Yolo  material,  have 
not  been  separated  from  the  Tehama.  Tho  Tehama  soils  mapped  are 
the  gravelly  loam  and  loam. 

The  surface  soil  of  tho  types  included  in  the  Dublin  series  is  dark 
gray  to  black  in  color.  The  subsoil  is  usually  lighter  in  texture  than  the 
surface  soil  and  dull  yellow,  yellowish  gray  or  grayish  brown  in  color. 
There  is  no  uniformity  in  coloror  textureof  the  subsoil  and  substratum. 
These  consist  of  alternate  layers  of  clay,  silt,  and  loam,  w'ith  an  occa¬ 
sional  bed  of  gravel  as  lower  depths  aro  reached,  the  strata  vary¬ 
ing  in  color  from  black  to  grayish  brown  or  yellowish  gray.  The  soil 
has  a  rather  high  organic  content  and  the  subsoil  shows  calcareous 
tendencies.  The  topography  of  these  soils  is  level,  basinlike  or  gently 
sloping.  In  this  area  the  nativo  vegetation  has  largely  disappeared, 
but  in  many  cases  it  was  herbaceous.  In  other  places  there  was  ap¬ 
parently  a  mixed  forest  growth.  Some  of  the  Dublin  soils  occur  on 
typical  alluvial  fans  and  others  occupy  shallow’  basins,  consisting 
evidently  of  deposits  from  quiet  waters.  They  are  derived  apparently 
from  sedimentary  rocks,  but  us  mapped  include  some  material  from 
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various  other  rock  sources.  They  apparently  owe  their  black  color 
to  their  lime  and  organic-mattor  content.  In  the  Healdsburg  area 
the  Dublin  loam,  clay  loam,  and  clay  adobe  are  mapped. 

In  addition  to  the  recent-alluvial  soils  mentioned,  Riverwash,  a 
nonagricultural  type,  is  mapped  along  the  larger  streams. 

Tho  following  table  gives  the  actual  and  relative  extent  of  the 
several  soil  types.  Their  distribution  over  the  area  is  shown  by  means 
of  colors  on  the  accompanying  map. 


Areas  of  different  soils. 


Rough  mountainous  land . 

70,970 

31.8 

ColdrMge  ft  no  sandy  loam .... 

»,tao 

12.8  I 

Madera  loam . 

14,656 

6.6  I1 

Frrsno  loam . 

10,  sw 

4.9 

Yolo  silt  loam . 

2,024 

« 

Stream-bottom  phase . 

6,528 

Corning  gravelly  loam . 

8,000 

3.6 

Altamont  silty  clay  loam . 

7,680 

34 

Yolo  tine  sandy  loam . 

3,328 

|  32 

Stream-bottom  phase . 

3,712 

Sites  gravelly  loam . 

6,078 

31 

Klvexwaah .  . 

6,528 

39 

Fresno  gravelly  fine  sandy 
loam . 

6,120 

!  ** 

Eroded  phase . 

1,088 

Olympic  stony  loam . . . 

6,052 

37 

Yolo  gravelly  loam . . . . 

3,320 

j  32 

Stream -hot  tom  phase.  . . 

1,280 

Yolo  silty  clay  loam . 

3,648 

|  30 

Stream-bottom  phase . 

806 

Altamont  gravelly  fine  sandy 
loom . 

3, 

"I 

Soil. 

Acres. 

Percent. 

Yolo  loam . 

2,496 

1  17 

Stream-bottom  phase . 

1,210 

t  7 

Dublin  day  loam . 

3944 

LI 

Aiken  loom . 

2,496 

LI 

Pinole  gravelly  loam . 

2,368 

LI 

Tehama  gravelly  loam . 

3178 

L0 

Pleasanton  gravelly  sandy 
loam . 

3U2 

.9 

Olympic  loam . 

1,792 

1,728 

.8 

Tehama  loam . 

.8 

Dublin  loam . 

1,344 

1  7 

Light  phase .  . 

326 

1  *7 

Altamont  stony  silty  day 
loam . 

1,408 

.6 

Dublin  day  adobe. . . . — 

1,280 

.6 

Corning  loam .  . . 

1, 152 

.6 

Olympic  day  loam . 

832 

l  f| 

Dark  heavy  phase  . . 

192 

Butte  loam . 

576 

.3 

Honcut  gravelly  loam . 

676 

.3 

Total . 

222,720 

AIKKN  LOAM. 

The  soil  of  the  Aiken  loam  is  a  red  or  yellowish-red  to  dark  red 
loam  ranging  ordinarily  from  1  to  2  feet  deep,  but  in  places  reaching 
a  depth  of  4  feet.  It  is  friablo  and  easy  to  cultivate.  It  has  a 
varying  content  of  angular  rock  fragments,  but  these  typically  are 
not  abundant  enough  seriously  to  affect  cultivation.  The  subsoil 
where  present  is  usually  a  clay  loam  extending  to  tho  bedrock.  It  is 
generally  light  red  or  yellow  in  color,  but  may  bo  red,  grading  yellower 
with  depth.  The  bedrock  in  places  lies  directly  beneath  the  surface 
soil,  and  it  usually  occurs  within  a  depth  of  4  feet.  It  is  a  fino-grained, 
apparently  metamorphosed,  basic  igneous  rock,  and  shows  some 
schistose  structure. 

This  is  a  widely  distributed  type.  It  occurs  in  small  bodies  and 
narrow  strips  on  the  lower  slopes  of  the  hills,  bordering  the  floors  of 
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the  valleys  and  in  comparatively  level  places  back  in  the  hills.  A 
large  acreage  is  mapped  in  the  hills  west  of  Dry  Creek  Valley.  In 
patches  of  1  or  2  acres  in  some  of  the  bodies  in  Dry  Creek  Valley  the 
soil  is  a  clay  loam  or  clay,  occasionally  with  a  quite  pronounced  adobe 
structure.  Many  bodies  of  the  Aiken  loam  too  small  to  map  occur 
in  the  hills.  The  typo  often  includes  some  foot-slope  material  on 
tho  lower  slopes  and  on  tho  upper  margins  merges  with  Rough 
mountainous  land.  Its  surface  ranges  from  sloping  to  steep.  It  is 
all  tillable,  but  somo  of  the  land  is  so  steep  that  it  can  bo  cultivated 
only  with  difficulty.  Drainage  is  excessive  and  erosion  is  active. 

Much  of  this  soil  has  been  cleared  and  set  to  fruit,  among  which 
are  grapes  and  primes.  The  type  is  very  productive.  Grain  does 
well.  Some  of  the  areas  of  the  type  arc  used  mostly  for  pasture. 
The  typo  often  occurs  in  small,  unfavorably  situated  bodies,  and  it 
is  in  many  places  comparatively  inaccessible. 

As  mapped  in  this  survey  this  typo  includes  a  stony  variation 
which  is  indicated  on  the  map  by  stono  symbols.  The  soil  in  such 
areas  consists  of  a  red  or  brownish-red  loam  containing  a  high  per¬ 
centage  of  angular  fragments  of  the  parent  rock.  The  stones  grad¬ 
ually  become  larger  with  depth,  and  bedrock  is  reached  between  2 
and  6  feet  below  the  surface.  The  soil  is  friable,  but  rather  diffi¬ 
cult  to  cultivate  owing  to  tho  largo  content  of  stones  and  the  steep 
topography.  This  stony  soil  occurs  in  a  few  small  bodies  scattered 
along  tho  east  side  of  the  area  in  the  hills.  Tho  topography  is  steep 
to  hilly,  erosion  is  active,  and  drainage  is  excessive.  This  variation 
is  mostly  devoted  to  vineyards,  which  do  well. 

The  following  tablo  gives  the  results  of  mechanical  analyses  of 
sampler  of  the  soil  and  subsoil  of  the  typical  Aiken  loum: 


Mechanical  analyst*  of  the  Aiken  loam. 


Number. 

Description. 

Fine 

(ravel. 

Coarse 

sand. 

’ 

Medium 

(and. 

Pirn 

sand. 

Very  fine 
sind. 

^  sat. 

Clay. 

Per  cent. 

Per  cent. 

Pet  tent. 

Per  tent. 

Per  rent. 

Per  cent. 

Per  cent. 

573«8 . 

Soil . 

3.8 

8.4 

4.8 

18.4 

IX  A 

34.  H 

16.4 

S73M0 . 

Subsoil . 

2.8 

6.0  j 

X6  i 

IS.  A 

1X2 

36.0 

2X9 

OLYMPIC  STONY  LOAM. 

Tho  soil  of  the  Olympic  stony  loam  typically  consists  of  a  brown 
loam,  carrying  a  considerable  quantity  of  rock  fragments.  The 
parent  bedrock  usually  lies  between  1  and  3  feet  of  the  surface  and 
rock  outcrop  is  abundant.  The  soil  for  tho  most  part  is  quite  shallow, 
and  usually  there  is  no  true  subsoil.  Where  a  distinctive  subsoil 
occurs  it  is  lighter  in  color  and  heavier  in  texture  than  the  soil. 

There  is  considerable  variation  in  the  texture  and  color  of  the  soil. 
The  texture  in  places  is  a  clay  loam  or  clay  and  the  color  in  occasional 
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spots  is  red  or  gray.  Tho  included  gray  material  probably  represents 
a  soil  of  the  Butte  series  and  the  red  one  of  the  Aiken  types.  The 
gray  soil  comes  from  tufaceous  rock  but  occurs  in  bodies  too  small  to 
map. 

The  Olympic  stony  loam  occurs  in  numerous  bodies  of  fair  size  on 
the  hills  bordering  the  more  level  parts  of  the  valleys  from  Clovcrdale 
to  the  extreme  southern  limits  of  the  area.  It  occupies  rolling  to 
steep  hillsides,  often  broken  by  precipitous  ravines.  Drainage  is 
excessive  and  erosion  active. 

Tho  type  is  used  almost  entirely  for  pasture,  but  occasional  slopes 
and  flatter  areas  aro  cultivated.  Where  the  soil  is  of  good  depth,  it 
is  apparently  quite  productive.  Grain  hay  is  the  leading  crop. 

OLYMPIC  LOAM. 

The  Olympic  loam  consists  of  a  brown  or  slightly  reddish  brown 
friable  loam,  rather  free  from  rock  fragments.  Tho  soil  material  is 
usually  not  very  deep.  Tho  surface  soil  may  extend  without  change 
to  the  bedrock  or  may  be  underlain  by  a  lighter  colored  subsoil  of 
tho  same  or  a  littlo  heavier  texture.  The  depth  to  the  rock  varies 
greatly.  Over  considerable  areas  it  is  not  more  than  10  inches  below 
the  surface,  and  it  usually  occurs  within  a  depth  of  3  feet. 

As  mapped  the  type  includes  some  yellow  soil.  This  probably 
represents  materials  of  the  related  Brownsboro  series  which  is  of 
similar  origin. 

Two  fair-sized  bodies  of  tho  Olympic  loam  aro  mapped  west  of  the 
Russian  River,  about  6  miles  south  of  Healdsburg  and  another 
near  Forestville.  Two  small  bodies  occur  south  of  Asti,  one  east  of 
Healdsburg,  and  one  east  of  the  Oriental  School.  The  typo  occurs 
in  other  small  isolated  bodies.  It  has  a  rolling  topography.  Drain¬ 
age  is  excessive  and  erosion  is  activo.  Tire  type  is  mostly  used  for 
pasture.  Part  of  it  is  cultivated  and  on  this  part  grain,  grain  hay, 
and  grapes  give  fair  returns. 

OLYMPIC  CLAY  LOAM. 

The  Olympic  clay  loam  consists  of  a  brown  clay  loam,  averaging 
12  inches  deep.  The  subsoil  where  present  is  a  little  lighter  in  color 
than  the  soil  and  usually  a  little  heavier  in  texture,  but  it  may  be 
displaced  by  the  parent  bedrock  which  is  encountered  at  a  few 
inches  to  3  or  4  feet  below  the  surface. 

This  is  a  type  of  very  small  extent.  Several  bodies  occur  in  the 
hills  east  and  southeast  of  Healdsburg,  and  two  bodies  of  fair  size  are 
mapped  west  of  the  Russian  River,  northwest  of  Trenton  Station. 
The  type  occupies  smoothly  rolling  to  smooth  hilly  land.  Drainage 
is  thorough  and  erosion  is  quite  active.  Most  of  the  type  is  used  for 
pasture,  but  a  part  is  cropped  to  grain  hay.  Some  fruit  trees  and 
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vines  have  been  set  out  and  where  the  soil  is  of  good  depth  they  do 
very  well. 

Olympic  clay  loam,  dark  heavy  phase. — As  mapped  in  this  survey  the 
Olympic  clay  loam  includes  minor  areas  of  dark-colored  or  black  soil 
of  heavy  texture  which  is  differentiated  upon  the  map  as  a  dark  heavy 
phase.  This  soil  really  represents  types  of  the  Climax  series  which  is 
in  origin  similar  to  the  Olympic  soils.  The  dark,  heavy  phase  consists 
of  a  dark-gray  to  black  clay  which  is  very  sticky  and  adhesive  when 
wet.  It  bakes  hard  when  dry  and  cracks  to  a  certain  extent,  some¬ 
times  approaching  an  adobe  structure.  It  is  quite  high  in  organic 
matter  and  apparently  in  lime.  Below  the  depth  of  12  to  18  inches  a 
subsoil  of  grayish-yellow  or  yellowish-brown  clay  occurs.  This  usually 
passes  into  the  bedrock  between  the  depth  of  18  inches  and  6  feet. 
This  phaso  is  mapped  in  a  few  small  bodies  east  of  the  Russian  River 
opposite  Geyserville  and  Asti,  where  it  occupies  the  lower  slopes  of 
hills.  The  surface  is  smoothly  sloping  to  nearly  level.  Drainage  is 
fair  and  erosion  moderate.  Most  of  this  soil  is  in  pasture.  A  small 
acreage  is  devoted  to  grain.  The  yields  aro  fair.  It  is  difficult  to 
keep  the  soil  in  good  tilth. 

The  following  table  gives  the  rosults  of  mechanical  analyses  of  sam¬ 
ples  of  the  soil  and  subsoil  of  the  typical  Olympic  clay  loam  and  of 
the  soil  of  its  dark  heavy  phase. 


ifeckar&M  analytes  of  Olympic  clay  loam. 


Number. 

Description. 

Fine 
travel.  . 

Coatee 

sand. 

j  Medium 

1  sand. 

Fine 

sand. 

Very  On* 
sand. 

Silt. 

Clay. 

Typical: 

Per  cent 

Per  cent. 

Per  etui. 

Per  etnl. 

Per  etnl. 

Percent. 

Per  cent. 

673932 . 

Soil . 

£0 

4.6 

2-6 

12.0 

16,0 

573833 . 

Sutwoil . 

1.4 

4.4 

2.0 

11.8 

14.8 

34.6 

30.8 

Dark  heavy 

phase: 

673652 . 

Soil . 

2.6 

ae 

2.8 

11.8 

10.2 

28.8 

38.6 

MTE8  ORAVF.t.I.Y  LOAM. 

The  surface  soil  of  the  Sites  gravelly  loam  in  general  consists  of  a 
dull-red  loam  containing  many  rounded  cobbles  1  to  3  inches  in 
diameter.  It  varies  from  1  to  2  feet  in  depth  and  grades  into  a 
slightly  heavier  subsoil  which  is  usually  yellower  than  the  soil. 
The  color,  however,  is  variable  and  may  be  yellow,  red,  yellowish 
brown  or  grayish  yellow.  The  soil  is  friable  and  easy  to  cultivate, 
though  it  contains  only  moderate  quantities  of  organic  matter.  It 
varies  considerably  in  color,  being  in  places  brownish  red,  in  others 
pale  yellowish  red,  and  occasionally  bright  red.  Air-dry  samples  or 
dry  field  surfaces  usually  have  a  reddish-brown  color.  As  mapped  in 
77494°— 17 - 3 
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this  survey  some  brown  material  of  the  Altamont  series  may  locally  be 
included,  as  well  as  small  bodies  of  Coming  soils. 

The  subsoil  is  underlain  by  the  parent  bedrock,  but  as  the  rock 
weathers  readily  and  deeply  it  seldom  outcrops  and  often  occurs  below 
the  6-foot  section.  It  is  mainly  a  conglomerate,  consisting  of  rounded 
cobbles,  many  of  which  are  sandstone  embedded  in  a  mass  of  fine 
material.  Many  of  the  cobbles  contained  in  the  soil  are  weathered 
and  crumble  readily.  In  a  few  places  the  parent  rock  is  a  fine¬ 
grained  sandstone  or  shale,  but  this  is  interbedded  with  tho  con¬ 
glomerate  and  tho  materials  from  tho  two  rocks  are  intimately  mixed. 

The  Sites  gravelly  loam  occurs  on  the  high  ridgo  that  separates  Dry 
Creek  Valley  from  the  Russian  River  Valley  Tho  topography  varies 
from  that  of  rolling  hills  on  the  border,  which  may  bo  cultivated 
without  great  difficulty,  to  higher  and  steeper  hills  in  tho  center  of  the 
divide.  These  would  be  very  difficult  to  cultivate  except  on  the 
gentle  slopes  and  the  rounded  hilltops.  Some  of  the  ravines  havo 
steep  slopes.  Drainage  is  good  to  excessive,  and  the  control  of  erosion 
is  a  factor  in  farm  management.  No  concentration  of  limo  is  apparent 
in  the  soil,  which,  however,  gives  no  evidence  of  being  acid. 

Some  of  the  lower  hills  and  more  gentle  slopes  occupiod  by  this  soil 
have  been  cleared  and  set  to  grapes.  Except  for  the  extra  cost  of 
cultivation,  due  to  the  unfavorable  topography,  the  type  seems  well 
suited  to  this  crop.  The  yields  rango  from  fair  to  large  and  the 
quality  of  fruit  is  good.  One  grower,  who  has  an  orchard  of  Imperial 
prunes,  states  that  the  soil  is  especially  suited  to  this  crop.  Tho 
greater  part  of  tho  type  is  still  uncleared.  The  density  and  fine 
upright  growth  of  the  native  forest  would  seem  to  indicate  that  the 
soil  is  well  suited  to  tree  growth. 

ALTAMONT  STONY  8tLTY  CLAY  LOAM. 

The  Altamont  stony  silty  clay  loam  in  general  consists  of  a  brown 
or  yellowish-brown,  in  places  reddish-brown,  silty  clay  loam  contain¬ 
ing  a  high  percentage  of  rock  fragments.  It  is  shallow,  the  plow 
occasionally  striking  bedrock,  though  in  places  the  rock  lies  12  to  24 
inches  below  the  surface.  The  rock  fragments  vary  somewhat,  but 
in  the  main  consist  of  soft,  fine-grained  brown  sandstone.  Occasion¬ 
ally  the  stone  is  harder.  There  is  usually  no  distinctive  subsoil,  the 
sod  passing  directly  into  the  more  or  less  disintegrated  rock.  Often 
at  6  to  8  feet  below  the  surface  the  rock  is  so  soft  that  it  can  be 
crushed  with  the  fingers,  and  it  is  easily  penetrated  by  water  and 
roots. 

This  is  an  unimportant  type.  It  is  indicated  on  the  soil  map  by 
stone  symbols  in  Altamont  silty  clay  loam  color.  Small  bodies  occur 
north  and  south  of  Cloverdale,  west  of  Graton,  at  Korbel,  apd  across 
the  river  to  the  south.  In  these  last-named  bodies  the  soil  is  a  little 


View  from  Hills  One-Fourth  Mile  North  of  F aught's  Cemetery  Looking  West. 

Orchards  and  vineyards  on  Yok>  eravelly  loam  in  forefround.  Beyond  this  occur  tho  soils  of  tbo  Bahtin  series.  The  Valley  plain  in 
tbo  distance,  with  the  scattered  growth  oi  valley  oaks,  is  occupied  by  tho  Frcano  loam. 


Ill  3-lVld  'SI61  •«i»U|n3o»v  fo  m*o  s  n  ‘•nos  t°  ""‘"j  *o 


View  near  Healosooro,  Showino  Alluvial  Valley  or  the  Russian  River. 

Tbs  crops  on  stream-bottom  phases  of  Use  Yolo  silt  loam  and  Yolo  An®  sandy  loam  ore  French  prunes,  alfalfa,  and  bops.  Fitch  Mountain  in  distance. 


Report  of  Bjr#*u  of  SoiH,  U.  S.  Dopt.  of  A*Hcvftu*o,  1915.  PLATE  IV. 


French  Prunes  Growing  on  the  Stream-Bottom  Phase  of  the  Yolo  Silt  Loam,  near  Healdsburg. 


Report  of  Bureau  of  Soil*.  U.  S.  Dept,  of  Agriculture,  IRIS.  PLATE  V, 
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deeper  than  typical  and  correspondingly  more  desirable.  Rounded 
cobbles,  which  are  evidently  remnants  of  old  valley-filling  material 
giving  rise  to  the  Coming  soils,  occur  here,  but  the  soil  in  the  main  is 
residual.  There  is  some  development  of  a  yellowish  subsoil  in  these 
bodies. 

The  Altamont  stony  silty  clay  loam  occupies  rolling  to  steep  hill¬ 
sides.  Owing  to  the  softness  of  the  rock,  outcrops  are  rare  and  the 
hills  are  usually  rounded.  Some  of  the  type  is  cultivated  to  grain, 
but  its  productiveness  is  low.  Grapes  are  grown  to  some  extent,  but 
the  returns  are  low  except  on  the  areas  at  Korbel,  on  which  grapes 
do  very  well. 

ALTAMONT  GRAVELLY  FINK  BANDY  LOAM. 

The  Altamont  gravelly  fine  sandy  loam  consists  of  a  brown  or 
grayish-brown  fine  sandy  loam  about  12  inches  deep,  containing  a 
large  proportion  of  gravel  and  cobbles.  It  is  friable  and  easy  to  cul¬ 
tivate,  though  rather  low  in  organic  matter.  The  subsoil  is  usually 
a  dull-red  to  brown  clay  loam,  extending  to  a  depth  of  2  to  4  feet. 
The  bedrock  consists  of  yellowish-red  or  brown,  feebly  cemented, 
stratified  beds  of  silt,  clay  or  fine  sand.  Some  of  these  beds  contain 
considerable  gravel.  On  the  steepest  hillsides  tho  subsoil  is  exposed, 
and  gives  rise  to  reddish-brown  or  red  spots  in  the  soil. 

A  large  body  of  the  Altamont  gravelly  fine  sandy  loam  extends 
north  from  Sebastopol  west  of  the  Laguna  de  Santa  Rosa.  Others 
occur  south  and  southeast  of  Sebastopol.  The  type  is  closely  asso¬ 
ciated  with  the  areas  of  Goldridge  fine  sandy  loam,  and  seems  to  be 
derived  from  tho  same  series  of  soft  rocks,  the  gravelly  beds  produc¬ 
ing  the  gravelly  loam  and  the  sandy  beds  the  fine  sandy  loam. 

The  topography  varies  from  sloping  to  rolling.  The  type  usually 
lies  higher  than  the  adjacent  Goldridge  fine  sandy  loam.  Surface 
drainage  is  thorough,  and  erosion  has  to  be  guarded  against.  Sub¬ 
drainage  is  rather  deficient. 

This  type  occurs  in  a  noted  orchard  district,  and  practically  all  of 
it  is  in  fruit,  chiefly  apples,  peaches,  prunes,  cherries,  and  grapes. 
It  is  a  profitable  soil  for  these  fruits,  but  is  leas  desirable  than  the  Gold¬ 
ridge  fine  sandy  loam,  which  is  the  principal  type  in  this  district. 

In  the  table  below  are  given  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Altamont  gravelly  fine  sandy 
loam: 

Mechanical  analytes  of  Altamont  gravelly  fine  sandy  loam. 

Fine 
(ravel. 

Per  cent. 

1.8 

.4 


Coerae  Medium  Fine  Very  line  am 
•and.  sand.  sand.  sand.  8m- 
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THK  ALTAMONT  SILTY  CLAY  LOAM. 

The  Alt&mont  silty  clay  loam  typically  consists  of  a  brown  or  light- 
browTi  silty  clay  loam  of  rather  light  texture  containing  few  or  no 
fragments  of  the  parent  rock.  It  is  friable  and  easy  to  cultivate, 
though  low  in  organic  matter.  At  8  to  16  inches  it  grades  typically 
into  the  subsoil,  which  is  usually  lighter  brown  or  more  yellowish 
brown  than  the  surface  soil  and  becomes  heavier  in  texture  with 
depth.  The  depth  to  bedrock  is  variable  but  usually  not  greater  than 
6  feet.  In  places  thero  Is  no  distinctive  subsoil,  and  the  bedrock 
may  occur  within  a  foot  of  the  surface.  Occasionally  it  outcrops.  It 
usually  consists  of  shattered  and  weathered  sandstones  and  shales 
which  allow  more  or  less  ready  passage  of  water  and  roots. 

Areas  of  this  type  are  scattered  throughout  the  survey,  from  a 
point  near  Cloverdale  southward  to  its  southern  limits.  They  occupy 
Hills  bordering  the  more  level  parts  of  the  valleys.  Other  areas  occur 
west  of  Foreetville  and  on  the  high  ridges  extending  southeast  of 
Healdsburg  to  the  vicinity  of  the  Hill  School. 

The  type  is  encountered  on  rolling  to  steep  hills.  Drainage  is  well 
to  excessively  developed  and  in  places  erosion  is  active. 

This  type  varies  considerably  from  place  to  place  in  agricultural 
value,  owing  to  variations  in  topography  and  depth  of  soil.  The 
areas  near  Asti  and  Cloverdale  are  shallow'  and  in  part  steep.  Those 
on  the  ridge  southeast  of  Healdsburg  and  in  tho  vicinity  of  Hill 
School  are  deeper,  have  a  more  even  topography,  and  form  better 
agricultural  land. 

On  the  more  gentle  slopes  and  flatter  hilltops  the  type  has  con¬ 
siderable  agricultural  value  and  is  in  many  places  cultivated.  Grain 
and  grapes,  the  leading  crops,  have  been  only  moderately  profitable 
in  the  shallower  areas  and  in  some  cases  cultivated  fields  have  been 
abandoned.  The  smoother  slopes  where  the  soil  is  deeper  are  suc¬ 
cessfully  used  for  grain  hay.  Some  prune  orchards  and  vineyards 
are  being  set  out  and  give  good  promise  of  success.  The  steeper 
slopes  are  in  pasture.  Valley  oak,  live  oak,  buckeye,  laurel,  and  fir 
grow  in  tho  ravines  and  to  a  very  small  extent  on  tho  hilltops. 

In  the  following  table  are  given  the  average  results  of  mechanical 
analyses  of  samples  of  the  soil  and  subsoil  of  the  Altamont  silty 
clay  loam. 

Mechanical  analyte*  of  Altamont  tilty  clay  loam. 


Nombtr. 

Description. 

Fine 

gravel. 

Coarte 

““4 

Mar)  him 
sand. 

Flue 

sand. 

Very  line 
sand. 

sot. 

Clay 

57398*1.  573876 . 

Ml . 

Percent. 

0.7 

.« 

Percent. 

A3 

AS 

Per  cent. 
1.4 

1.0 

Percent. 

4.8 

5.8 

Per  cent. 
13  2  | 
11.8 

Percent. 

54.5 

45.6 

Percent. 

230 

204 

57*07,  573077 . 

Subeoll _ 
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BUTTS  LOAM. 

The  soil  of  the  Butte  loam  i9  a  gray  or  brownish-gray,  rather  fri¬ 
able  loam.  A  well-defined  subsoil  may  occur  in  places.  It  is  usually 
a  little  lighter  colored  than  the  surface  soil.  The  parent  rock  lies 
at  any  depth  between  a  few  inches  and  several  feet.  A  zone  of  par¬ 
tially  disintegrated  material  lies  between  the  soil  and  the  solid  rock. 
The  soil  is  usually  low  in  organic  matter  and  somewhat  deficient  in 
power  to  retain  water. 

The  Butte  loam  in  places  resembles  tho  Fresno  soils,  which  are  of 
similar  color  but  are  derived  from  unconsolidated  old  valley-filling 
material.  Both  these  soils  occur  on  the  lower  foothills  of  tho  Coast 
Ranges,  and  as  mapped  tho  Butte  loam  may  include  locally  some  areas 
of  soils  of  the  Fresno  series. 

The  Butte  loam  is  of  very  small  extent.  It  occurs  in  one  small 
area  east  of  the  Lytton  School  and  in  two  others  in  the  vicinity  of 
Maacama  School.  Another  body  occurs  northeast  of  Forestville. 
The  type  is  rolling  to  hilly  in  topography,  and  drainage  is  well  estab¬ 
lished.  Erosion  is  rather  active.  The  land  is  used  for  pasture. 
There  is  a  scattered  growth  of  oak  and  small  brush  over  most  of  it. 
A  large  part  of  the  type  could  be  cultivated,  but  the  shallowness  of 
the  soil  and  its  low  content  of  organic  matter  indicate  a  relatively 
low  agricultural  value. 

In  tho  table  following  the  results  of  mechanical  analyses  of  sam¬ 
ples  of  the  soil  and  subsoil  of  tho  Butte  loam  are  given: 


Mechanical  analyue  of  Butte,  loam. 


Number. 

Description. 

Fine 
Kiev  el. 

Coarse 

sand. 

Medium  ! 
1  sand. 

Fine 

sand. 

Very  floe  1 
sand. 

j  sat. 

Clay. 

573W3 . 

Soli . 

Percent. 

0.2 

6.0 

Perctnt. 

2.2 

IA0 

Per  tent. 
2.4 

at 

Per  cent. 

20.0 

ISO 

Per  cent. 
21.4 

14-6 

Percent. 

34.6 

34. « 

Per  cent. 
IM 

7.7 

S730M.. 

Subsoil . 

OOLDRIDOE  FINK  KANDY  LOAM. 

Tho  soil  of  the  Goldridgo  fine  sandy  loam  is  typically  a  gray  or 
brownish-gray  fine  sandy  loam,  12  to  30  inches  deop.  It  is  loose  and 
friable  and  easy  to  cultivate.  It  has  only  a  fair  supply  of  organic 
matter.  No  concentrations  of  lime  are  apparent  and  the  soil  in  tho 
field  gives  indications  of  being  noutral  or  slightly  acid.  Tho  subsoil 
usually  is  a  loam  or  clay  loam  of  friable  structure  and  yellow  or 
grayish-yollow  color.  In  places,  howover,  it  is  a  fine  sandy  loam, 
somewhat  heavier  and  more  compact  than  the  surface  soil.  It  ex¬ 
tends  to  the  bodrock,  which  lies  from  3  to  8  feet  below  the  surface. 
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The  rock  giving  rise  to  this  soil  is  a  yellow,  foobly  cemented,  fine¬ 
grained  sandstone.  It  is  soft  enough  to  be  crushed  readily,  but  firm 
onough  to  stand  in  perpendicular  banks  for  years  without  caving.  It 
offers  little  resistance  to  the  movement  of  water,  and  roots  pass 
through  it  readily.  The  rock  is  not  calcareous,  but  it  contains  con¬ 
siderable  quantities  of  iron,  iron  stains  and  iron  concretions  being 
common. 

A  large  tract  of  this  soil  forms  what  is  known  as  the  Goldridge 
district  west  and  northwest  and  south  and  southwest  of  Sebastopol. 
It  extends  southward  from  Trenton  to  the  limits  of  the  area  and  west¬ 
ward  from  the  Laguna  de  Santa  Rosa  to  the  boundary  of  the  area 
and  probably  beyond. 

The  small  detached  body  of  this  soil  north  of  Trenton  seems  to 
have  come  from  a  rock  somewhat  different  from  that  which  has  givon 
rise  to  the  greater  part  of  the  type.  The  rock  hore  is  in  part  a  hard, 
flinty  sandstone  containing  sholls.  Some  of  the  beds  are  apparently 
a  gray  volcanic  tuff.  Others  are  fine-grained  sandstones  very  similar 
to  the  typical  rock* 

The  type  has  a  rolling  topography.  In  the  northom  and  eastern 
parts  of  the  area  the  hills  are  not  high  nor  the  slopes  steep  and  the 
type  is  all  tillablo.  In  the  southern  and  western  parts  tho  olovation 
is  greater  and  tho  hills  are  steeper  and  many  of  the  slopes  are  too  steep 
to  cultivate.  Erosion  has  to  be  guarded  against  in  tilling  all  areas  of 
this  soil,  and  it  is  a  serious  problom  on  the  steeper  slopes.  Seepage 
and  springs  causo  many  small  wet  places  on  hillsides. 

This  type  was  originally  covered  with  a  dense  growth  of  timber, 
except  in  tho  southern  part  of  the  area  nearer  tho  coast,  where  many 
of  the  exposed  hillsides  were  bare.  The  native  timber  varies  in 
different  parts  of  tho  area.  In  places  it  consists  of  rodwoods,  with 
little  smaller  growth,  and  in  other  places  of  nearly  pure  Douglas  fir, 
with  a  few  oaks  and  shrubs.  In  some  places  the  timber  was  mostly 
oak  of  several  species,  with  madrofia,  manzanita,  and  smaller  plants 
in  the  undergrowth. 

The  Goldridge  fine  sandy  loam  is  an  extremely  valuable  soil.  It 
has  boon  found  especially  well  suited  to  many  fruits,  in  addition  to 
grain,  grass,  and  potatoes.  The  most  extensively  grown  fruits  are 
apples,  cherrios  (both  sour  and  sweet),  prunes,  plums,  pears,  poaches, 
grapos,  and  brambleberries.  All  these  fruits  do  well.  Tho  type  is 
markedly  uniform  in  texture  and  general  characteristics  over  its 
whole  oxtent,  but  varies  somewhat  in  depth  to  subsoil  and  bedrock 
and  in  their  composition.  Orchardists  find  many  local  differences  is 
crop  adaptations  as  a  result  of  these  slight  variations.  The  Graven- 
stein  is  tho  favorite  variety  of  applo,  as  it  matures  early  and  usually 
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finds  a  good  market.  It  is  customary  to  grow  blackberries  or  logan¬ 
berries  between  the  rows  of  young  trees.  Those  crops  are  profitable 
in  thomsolvos.  The  small  area  of  the  type  north  of  Trenton  is  mostly 
in  vineyards,  which  are  fairly  successful. 

The  marked  adaptation  of  this  soil  to  fruit  crops  is  probably  due 
to  the  excellent  texture,  structure,  and  depth  of  the  surface  soil;  to 
the  good  wator-holding  capacity  of  the  subsoil  and  substratum,  and 
to  the  permeability  of  the  subsoil  and  substratum  to  roots. 

The  vineyards  on  this  soil  are  as  yet  free  from  phylloxera  and  it 
has  not  been  found  necessary  to  use  vines  grafted  on  resistant  stocks. 

The  adaptation  of  tho  areas  of  this  typo  for  orchard  fruits  in  the 
extreme  southwestern  part  of  the  aroa  diminishes  rapidly  as  the  coast 
is  approached.  The  few  orchards  there  are  stunted  and  the  yiolds  are 
low.  The  fruit  is  small  and  inferior.  This  is  apparently  due  to 
unfavorable  climatic  conditions,  strong  breezes  from  the  sea,  which  is 
only  8  to  10  miles  away,  sweeping  ovor  the  hills.  In  their  original 
stato  theso  hills  woro  largely  bare  of  tree  growth  and  undor  cultivation 
it  is  found  that  fruit  trees  do  well  only  on  tho  sheltered  sides  of  tho 
hills.  In  this  part  of  the  area  the  type  is  largely  devoted  to  grain 
and  potatoes,  tho  latter  crop  boing  grown  here  extensively. 

In  the  southern  part  of  the  large  body  of  Goldridge  fine  sandy  loam 
thero  are  some  beds  of  tufaceous  material.  These  beds,  which  as 
seen  in  exposures  are  about  15  feet  thick,  have  the  characteristic, 
fine-grained,  yellow  sandstone  both  above  and  below  them.  The  ma¬ 
terial  is  apparently  a  gray  volcanic  tuff.  It  is  sufficiently  indurated 
to  bo  used  for  building,  although  rather  soft  for  this  purpose.  In 
a  few  places  it  lies  so  near  the  surfaco  that  it  affects  the  agricul¬ 
tural  value  of  tho  land.  This  variation  in  the  character  of  the  sub¬ 
stratum  occurs  most  conspicuously  in  two  localities  near  the  Burnside 
School.  One  area  extends  for  a  distance  of  about  one-half  mile 
west  from  the  school  with  a  width  of  one-eighth  to  one-fourth  mile 
and  tho  other  extends  in  a  north-and-south  direction  about  one-half 
mile  east  of  the  Burnside  School.  In  these  places  the  depth  of  sur¬ 
face  soil  and  subsoil  ranges  from  only  a  few  inches  to  2  or  3  feet. 
Otherwise  tho  soil  is  similar  to  the  typical  Goldridge  fine  sandy  loam. 

This  Goldridgo  fine  sandy  loam,  in  cert  ain  places,  particularly  north 
and  south  of  Sebastopol  and  in  tho  hills  that  border  the  Laguna  de 
Santa  Rosa  on  the  west,  includes  bodies  of  soil  of  somewhat  brown 
color  and  resembling  the  Altamont  types,  and  some  true  Altamont 
material  is  probably  included  with  the  Goldridge  type  as  mapped. 
This  brown  soil  is  probably  somewhat  shallower  and  not  quite  so  de¬ 
sirable  for  fruit  culture  as  the  typical  Goldridge  fine  sandy  loam. 
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In  tho  following  table  are  given  the  results  of  mechanical  analyses 
of  samples  of  the  soil,  subsoil,  and  lower  subsoil  of  the  typical  Gold- 
ridge  fine  sandy  loam: 


Mechanical  analyte t  of  Goldridge  fine  tandy  loam. 


Number. 

Description. 

Pina 

gravel. 

Coarse 

sand. 

Medium 

sand. 

Fine 

sand. 

Very  fln* 
MUUl. 

Silt. 

Clay. 

573906. . 

Soil . 

Percent. 

0.0 

.0 

.0 

Pa  cent. 
0.1 

.1 

Pa  cent. 
0.3 

.3 

.0 

Patent. 

4N7 

2&.1 

40.1 

Pa  cent. 
r;  - 

29  3 

17.3 

Pa  cent. 
10.3 

30.0 

20.1 

Patent. 

8.8 

2S.4 

13.  S 

573906. 

Subsoil... 

573907 . 

Lower  sub- 

soil. 

PKESNO  OKAVKLLY  FINE  SANDY  LOAM. 

The  soil  of  the  typical  Fresno  gravelly  fine  sandy  loam  is  a  gray  to 
light  brownish  gray  fine  sandy  loam,  containing  a  relatively  large 
proportion  of  very  fine  sand  and  considerable  gravel  and  little  organic 
matter.  The  type  as  mapped  includes  some  material  of  loam  tex¬ 
ture.  The  soil  extends  to  depths  of  12  to  20  inches  and  rests  on  a 
subsoil  of  gray,  grayish-brown  or  brownish-gray  clay  loam  or  clay, 
often  extending  to  great  depth,  cuts  in  hillsides  showing  beds  of  gray- 
clay  50  feet  deep.  In  many  places  beds  of  hardpan  from  1  foot  to 
5  feet  or  more  thick  are  encountered  at  depths  ranging  from  12  to  24 
inches  below  the  surface.  These  beds  consist  of  cemented  layers  of 
gray  or  brown  to  yellowish,  rather  coarse  material.  The  hardpan 
outcrops  in  many  places  on  eroded  hillsides  and  hilltops. 

This  soil  occurs  on  low  rolling  hills  lying  above  tho  floor  of  the 
eastern  side  of  the  valley  and  extending  from  a  point  a  short  distance 
south  of  Healdsburg  nearly  to  Santa  Rosa.  It  is  also  mapped  on  a 
ong  ridge  southwest  of  Windsor,  which  forms  a  bluff  on  the  east  side 
of  the  Russian  River.  Small  bodies  occur  farther  north,  one  near 
Lytton  School  and  two  farther  west. 

The  topography  is  rolling.  Drainage  is  well  established  and  erosion 
is  active.  Tho  type  is  used  as  pasture  land  and  for  grain  farming. 
It  furnishes  fair  pasturage,  but  gives  low  yields  of  grain.  A  few  vine¬ 
yards  have  been  set  out,  but  the  type  seems  poorly  adapted  to  fruit. 

Fresno  gravelly  fine  sandy  loam,  eroded  phase. — The  eroded  phase  of 
the  Fresno  gravelly  fine  sandy  loam  is  of  the  same  general  character 
as  the  typical  soil,  but  has  a  much  more  hilly,  steep,  and  eroded 
topography.  The  phaso  is  confined  to  a  few  bodies  southeast  of 
Healdsburg,  situated  between  the  lower  lying  areas  of  tho  typical 
Freeno  gravelly  fine  sandy  loam  and  the  residual  soils  of  tho  hills. 
The  topography  is  unfavorable  to  cultivation  and  the  land  is  utilized 
only  for  past  ure. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  sam¬ 
ples  of  the  9oil  and  subsoil  of  the  typical  Fresno  gravelly  fine  sandy 
loam: 

Mechanical  analytes  of  Fresno  gravelly  fine  sandy  loam. 


Number. 

Description. 

Fine 

gravel. 

Coarse 

sand. 

Medium 

sand. 

Fine 

sand. 

Very  line 
sand. 

SUt. 

Clay. 

573971 . 

Soil . 

Per  cent. 
0.0 

1Z8 

Percent. 

0.1 

11.3 

Percent. 

0.1 

4.6 

Per  cent. 
20.8 

16. 4 

Percent. 

52.8 

1X0 

Percent. 

22.2 

27.1 

Percent. 

4.3 

15.9 

573972. 

Subsoil . 

PRK8NO  LOAM. 

The  surface  soil  of  the  Fresno  loam  is  a  gray  to  brownish-gray 
loam,  12  to  18  inches  deep,  often  containing  a  little  gravel.  It  con¬ 
tains  little  organic  matter,  is  quite  sticky  when  wet,  and  tends  to 
bake  when  dry.  The  subsoil,  where  present,  is  a  gray  or  drab, 
sticky  heavy  clay,  which  in  a  few  places  may  extend  to  a  depth  of  6 
feet  or  more.  Under  most  of  the  soil  a  gray  hardpan  takes  the  place 
of  the  subsoil.  The  hardpan  is  dense  enough  to  obstruct  the  passage 
of  water  and  roots.  The  material  underlying  it  is  of  the  same  nature 
as  the  hardpan,  lacking  only  the  cementing  material.  It  consists 
of  interbedded  layers  of  clay,  silt,  and  sand.  The  surface  soil  on 
some  of  the  higher  spots  and  on  low  hillocks  is  brown  rather  than 
gray,  and  represents  areas  of  the  Madera  loam  which  it  did  not  seem 
desirable  to  show  separately.  This  brown  soil  is  better  drained  and 
aerated  than  the  typical  Fresno  loam  and  is  more  productive. 

The  Fresno  loam  occurs  over  a  large  plain  extending  interruptedly 
southward  from  a  point  2  or  3  miles  north  of  Windsor  to  Santa  Rosa 
Creek.  It  is  bounded  on  the  west  by  a  ridge  of  hills  that  separates 
it  from  the  Russian  River  and  farther  south  by  the  Laguna  de  Santa 
Rosa.  It  is  bordered  on  the  east  by  the  recent  alluvial  fans  and  is 
cut  in  a  few  places  by  extensions  of  these  fans  that  reach  along  the 
streams  to  the  Russian  River.  It  has  a  level  surfaco  marked  by  shal¬ 
low  stream  channel*.  The  surface  where  undisturbed  is  relieved  by 
mounds  1  or  2  feet  high  und  10  to  30  feet  across.  Erosion  is  moderate 
over  most  of  the  type  and  the  surface  drainage  is  often  rather  inad¬ 
equate.  The  internal  drainage  is  always  poor,  on  account  of  the 
impervious  nature  of  the  subsoil  and  hardpan.  The  type  originally 
had,  and  still  has  over  much  of  its  area,  a  scattered  growth  of  valley 
oak.  Much  of  the  land  is  used  for  pasture.  On  some  ranches  grain 
is  grown  and  gives  light  yields.  Grapes  have  been  grown  in  some 
places  and  with  a  fair  degree  of  success  where  the  subsoil  is  deepest. 
Apples,  primes,  and  other  fruits  have  been  set  out,  but  do  not  do  well 
after  the  first  year  or  two.  On  one  farm,  with  heavy  manuring 
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and  thorough  cultivation,  very  fair  crops  of  fruit  have  been  obtained, 
but  the  trees  are  only  half  as  large  as  they  should  be  for  their  age. 

In  the  following  table  arc  given  the  results  of  mechanical  analyses 
of  samples  of  the  soil,  subsoil,  and  lower  subsoil  of  the  Fresno  loam: 


Mechanical  analyst  of  Fresno  loam. 


MADERA  LOAM. 


The  Madera  loam  consists  in  general  of  a  moderately  friable  to  com¬ 
pact  brown  or  grayish-brown  loam,  usually  free  from  gravel  and  ex¬ 
tending  to  an  averago  depth  of  14  inches.  The  soil  rests  upon  a 
lighter  brown,  heavier  textured,  compact  subsoil,  which  may  extend 
to  a  depth  of  6  feet  or  more,  but  usually  rests  at  depths  between  2 
and  3  feet  upon  a  rather  well  defined  hardpan.  In  places  a  semi- 
cemented  stratum  may  displace  the  hardpan  layer.  The  subsoil 
and  the  relatively  impervious  layers  below  it  retard  root  penetration, 
and  water  movement.  The  hardpan  is  usually  gray  or  grayish 
brown,  and  a  rather  marked  feature  is  the  common  occurrence  of 
black  and  dark-bluish  seams  and  coatings  throughout  the  shrinkage 
checks  and  joints.  Below  the  relatively  impervious  layer,  which 
ranges  from  1  inch  to  a  foot  or  more  in  thickness  the  material  is 
often  more  friable  and  permeable  than  either  the  subsoil  or  hardpan. 

While  the  color  of  the  soil  is  typically  brown,  there  are  numerous 
darker  colored  patches  in  the  poorly  drained  depressions,  and  small 
bodies  of  the  adjacent  gray  or  brownish-gray  Fresno  loam,  too  small  | 
to  show  separately  upon  the  map,  aro  included.  Some  of  tho  soil1 
included  with  this  type  as  mapped  appears  to  be  a  fine  sandy  loam  i 
in  texture,  but  this  also  was  not  mapped. 


A  largo  body  of  the  Madera  loam  occurs  on  the  plain  between 
Santa  Rosa  and  Sebastopol,  while  smaller  bodios  lio  to  tho  north 
nearly  as  far  as  Windsor.  Tho  surface  is  usually  uneven,  as  the 
result  of  the  occurrence  of  numerous  small  mounds  and  intervening 
depressions.  These  retain  water  during  the  rainy  season,  owing  to 
tho  imporvious  subsoil  and  hardpan.  Tho  type  lies  slightly  above 


the  recent-alluvial  soils.  In  some  instances  isolated  bodios  form 


slightly  elevated  areas  in  the  younger  Dublin  and  Yolo  soils.  The 


original  growth  on  this  soil  consisted  of  grasses  and  scattered  valloy 


oaks. 
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Most  of  the  Madera  loam  is  used  for  pasture.  Large  dairy  farm9 
are  operated  on  it.  Grain  hay  is  produced  on  included  bodies  of 
Dublin  and  Yolo  soils  and  on  tho  best  and  deepest  areas  of  the 
Madera  loam.  Some  ranches  have  been  subdivided  and  sold  in  small 
holdings,  and  an  attempt  is  being  made  to  develop  intensive  agri¬ 
culture.  Where  this  soil  is  without  hardpan,  as  is  often  the  case 
on  the  marginal  bodies  merging  into  the  Yolo  and  Dublin  soils,  it 
has  been  found  fairly  well  adapted  to  fruit.  Over  much  of  the  type, 
however,  attempts  at  fruit  growing  have  given  moro  or  less  unsat¬ 
isfactory  results. 

CORNING  GRAVELLY  LOAM. 

The  soil  of  the  typical  Coming  gravelly  loam  is  a  dull-red  or 
yellowish-red  loam,  containing  a  large  amount  of  gravel  and  ranging 
from  12  to  36  inches  deep.  Tho  subsoil  is  a  red,  pale-red  or  yellowish- 
red  clay  loam  or  clay,  containing  varying  amounts  of  gravel,  and  is 
underlain  at  varying  depths,  usually  below  4  feet,  by  a  partially 
cemented  substratum  of  gravelly  clay.  The  gravel,  many  fragments 
of  which  are  3  or  4  inches  in  diameter,  is  composed  of  various  kinds 
of  igneous  and  hard  motamorphosed  sedimentary  rocks.  The  soil  is 
fairly  easy  to  cultivate  and  is  retentive  of  moisture. 

The  areas  indicated  on  the  soil  map  by  stone  symbol  form  a 
variation  of  the  type  in  which  there  occurs  a  large  content  of  rounded 
and  subangular  stones  of  varying  size.  No  true  subsoil  is  devel¬ 
oped  in  these  areas,  the  soil  passing  into  a  slightly  cemented  sub¬ 
stratum  of  coarse  cobbles  and  stones,  with  some  interstitial  soil 
material. 

This  stony  soil  occurs  in  a  few  small  bodies  near  the  Russian  River, 
where  it  cuts  through  the  highlands  east  of  Healdsburg,  near  Fitch 
Mountain.  They  aro  sloping  and  rolling  in  topography  and  are 
well  drained.  Erosion  is  active.  The  land  is  not  under  cultivation, 
being  covered  with  the  native  growth  of  oak  and  fir.  It  apparently 
has  little  agricultural  value. 

The  Coming  gravelly  loam  is  a  well-distributed  and  important 
type.  It  occurs  in  small  to  fair-sized  areas  on  tho  old  higher  terraces 
of  the  Russian  River  from  Clovordale  to  the  southern  boundary  of 
the  survey.  It  also  occurs  extensively  on  terraces  in  the  Dry  Creek 
Valley.  It  does  not  occur  on  the  plain  reaching  south  from  the 
Russian  River  to  Santa  Rosa. 

The  typical  and  less  stony  aroas  of  the  Coming  gravelly  loam 
occupy  torracos  or  rolling  hills  representing  remnants  of  terraces. 
Most  of  the  bodies  are  well  elovatod  above  the  present  flood  plains 
of  the  streams.  Southwest  of  Healdsburg  and  north  of  Forest- 
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ville  the  type  occurs  in  small  bodies,  evidently  remnants  of  an  old 
high  terrace  capping  some  of  the  residual  hills.  It  is  smoothly 
sloping  to  quite  rolling.  The  areas  of  moderate  size  are  not  badly 
eroded.  Most  of  the  type  has  been  cleared.  It  is  esteemed  for 
farming  and  especially  for  fruit  growing.  It  has  been  set  out  largely 
to  grapes,  with  a  small  acreage  in  prunos  and  apples.  It  seems  woll 
suited  to  grapes  and  it  is  probable  that  many  other  fruits  will  do  well. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samplos  of  tho  soil  and  subsoil  of  tho  typical  Coming  gravelly  loam: 


Mechanical  analyte*  of  Coming  gravelly  loam. 


Nun  bar. 

Description. 

Fine 

fnup.. 

Coarse 

sand. 

Medium 

sand. 

Fine 

sand. 

Very  floe 
sand. 

Silt. 

Clay. 

573925 . 

Sofl . 

Patent. 

ao 

a« 

Pa  cent. 

at 

7.0 

Pa  cent. 

0.1 

1.0 

Pa  cm. 

14.0 

13.0 

Pa  cent. 
14.4 

l&l 

Patent. 

90.4 

38.8 

Patera. 

14.7 

23.0 

5730% . 

Subsoil . 

CORN1NO  LOAM. 

The  soil  of  tho  Coming  loam  is  a  red  or  yellowish-red  loam  con¬ 
taining  a  little  gravel  and  ranging  from  12  to  24  inches  deep.  The 
subsoil  is  a  tenacious  clay  loam  or  clay,  red,  pale  red,  brownish  red 
or  yellow  in  color.  It  is  underlain  at  depths  of  4  to  8  feet  by  a  sub¬ 
stratum  of  cobbly  or  gravelly  clay  which  is  partially  cemented  and 
which  seriously  checks  the  passage  of  water  and  roots.  The  type  is 
relatively  low  in  organic  matter  and  lime. 

Several  fair-sized  areas  of  this  soil  occur  in  the  southeastern  part 
of  Alexander  Valley.  Two  small  bodies  are  mapped  near  Healds- 
burg,  two  near  Asti,  one  south  of  Cloverdale,  and  one  east  of  Grant 
School.  Three  small  bodies  occur  on  the  high  terrace  bordering 
Dry  Creek  just  north  of  the  Manzanita  School. 

The  topography  is  smoothly  sloping  to  gently  rolling.  Drainage 
is  deficient  in  only  a  few  places,  and  here  the  poor  drainage  is  due 
to  the  impervious  subsoil  rather  than  to  the  topography. 

The  soil  is  used  for  the  production  of  general  farm  crops  and 
fruits.  Grapes  do  well.  Imperial  prunes  recently  set  out  give  every 
promise  of  success.  One  small  area  of  this  soil  at  Asti  has  a  well- 
defined  hardpan,  and  if  of  greater  extent  would  be  mapped  as  a 
member  of  a  distinct  series.  Tho  hardpan,  which  is  red  in  color  and 
about  18  inches  thick,  occurs  24  to  30  inches  below  the  surface.  It 
i9  firmly  cemented.  Below  the  hardpan  to  a  depth  of  6  feet  or  more 
there  is  a  mottled  red  and  yellow  clay  containing  a  little  fine  gravel. 
In  other  respects  this  soil  is  similar  to  the  typical  Coming  loam.  It  is 
devoted  to  grapes,  which  do  fairly  well. 
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In  the  following  table  are  given  the  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  the  typical  Corning  loam : 


Mechanical  analyse*  of  Coming  loam. 


Number. 

Description. 

Kino 

gravel. 

Coarse 

sand. 

Medium 

HDfl, 

Fine 

sand. 

Very  One 
sand. 

Silt. 

Clay. 

6739M . 

Sol) . 

Per  cent. 

6.0 

3.2 

Per  cent. 

1.9 

0.0 

Percent. 

6.0 

4.4 

Percent. 

14.9 

IS.  3 

Percent. 

17.4 

10.0 

Per  cent. 

34.9 

29.9 

Percent. 

13.0 

31.7 

57 . 

PLEASANTON  GRAVELLY  SANDY  LOAM. 

The  surface  soil  of  the  Pleasanton  gravelly  sandy  loam  is  a  grayish- 
brown  to  dark  grayish  brown  sandy  loam  containing  considerable  or¬ 
ganic  matter  and  enough  waterworn  gravel  to  affect  cultivation.  The 
subsoil  below  a  depth  of  12  to  20  inches  is  yellowish  gray  or  grayish 
brown,  several  shades  lighter  than  the  surface  soil.  The  6-foot 
section  of  the  soil  usually  shows  several  changes  in  color,  texture, 
and  gravel  content.  The  gravel  is  usually  less  than  2  inches  in 
diameter  and  consists  of  hard  sandstone,  shale,  and  igneous  rocks. 

Two  small  but  important  bodies  of  this  type  occur  in  Dry  Creek 
Valley.  Several  areas  occur  south  of  Healdsburg  near  Grant  School 
and  west  of  the  Russian  River  in  this  part  of  the  survey.  There  are 
three  bodies  in  and  north  of  Geyserville  and  several  in  Alexander 
Valley. 

The  topography  is  gently  sloping  to  smoothly  rolling.  The  land 
is  well  drained  and  more  or  less  subject  to  erosion.  Originally  it 
supported  a  good  covering  of  mixed  timber,  but  it  has  all  been 
cleared  and  put  under  cultivation,  largely  to  fruits,  of  which  grapes 
predominate.  All  fruits  do  well.  In  Dry  Creek  Valley  it  has  been 
found  that  the  French  prune  grows  too  small  to  make  a  satisfactory 
commercial  product,  but  that  the  Imperial  or  Clairac  Mammoth 
prune  does  very  well,  and  in  fact  much  better  than  on  the  richer 
recent-alluvial  soils  where  the  French  prune  does  best.  On  the 
Pleasanton  gravelly  sandy  loam  the  Imperial  prune  has  a  higher 
percentage  of  sugar,  dries  well,  and  attains  sufficient  size  to  be  very 
profitable. 

Several  small  areas  of  soil  included  with  this  type  east  of  Healds¬ 
burg  and  in  Alexander  Valley  are  of  heavier  loam  texture  and  of 
lower  gravel  content  than  typical  and  if  more  extensive  would  be 
mapped  separately.  These  areas  are  smoothly  sloping  to  rolling  and 
have  good  surface  drainage  and  subdrainage.  Erosion  is  active  in 
places.  This  soil  is  either  in  pasture  or  devoted  to  grain  and  grapes. 
It  gives  fair  yields  of  grain  and  is  well  suited  to  grapes  and  probably 
to  other  fruits. 
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In  the  following  table  are  shown  the  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  the  typical  Pleasanton  gravelly 
sandy  loam : 

Mechanical  analyses  of  Pleasanton  gravelly  sandy  loam. 


Number. 

Description. 

Fin* 

gravel. 

Co*m* 

rand. 

Medium  1 
rand. 

!  Fin* 
and. 

V«ry  Am 
MOd. 

Silt. 

Chy. 

573023 . 

Soil . 

Per  cent. 

1.1 

e.8 

Per  cent. 

15.8 

22.5 

Percent. 

at 

at 

Percent. 

19.2 

19.2 

Percent. 

as 

10.4 

Per  cent. 

25.5 

21.1 

Pet  cent. 
13.5 

10.8 

573024 . . 

Buhrnfl . 1 

PINOLE  GRAVELLY  LOAM. 

The  surface  soil  of  the  Pinole  gravelly  loam  is  a  yellowish-brown  or 
grayish-yellow  loam  about  2  feet  deep,  containing  a  large  percentage  of 
gravel.  The  subsoil  is  very  similar  to  the  surface  soil  in  texfure  and 
gravel  content,  but  is  generally  a  little  lighter  in  color,  tending  more  to¬ 
ward  yellow  and  gray.  The  gravel  particles  in  the  soil  and  subsoil  are 
mostly  less  than  1  inch  in  diameter.  They  are  rounded  or  waterwom 
and  consist  largely’  of  sandstone,  metamorphosed  sandstone,  and 
shale.  The  gravel  is  rather  unevenly  distributed.  In  some  places 
the  content  is  two  or  three  times  as  large  as  elsewhere,  but  in  no  place 
is  gravel  entirely  lacking,  and  nowhere  is  it  abundant  enough  to  make 
the  soil  very  leachy.  Cobblestones  ranging  up  to  6  inches  in  diam¬ 
eter  occur  in  places,  but  they  are  relatively  rare.  Tho  content  of 
organic  matter  in  the  soil  is  only  moderate. 

As  mapped  the  Pinole  gravelly  loam  may  include  locally  some  un¬ 
differentiated  material  of  the  Pleasanton  series. 

Pinole  gravelly  loam  is  of  small  extent  but  is  widely’  distributed. 
One  body  of  fair  size  is  mapped  in  Dry  Creek  Valley,  several  southeast 
of  Geyserville,  several  south  of  Healdsburg  near  the  Grant  School, 
three  northeast  of  Healdsburg,  and  four  near  Trenton. 

The  type  in  general  has  a  stream- terrace  surface,  although  in 
places  it  appeals  to  consist  of  remnants  of  old  alluvial  fan  material. 
It  has  all  undergone  erosion  until  drainage  is  well  established  and  the 
topography  varies  from  gently  sloping  to  rolling  or  steep  and  dissected. 
The  type  is  used  either  for  pasture  or  for  growing  grain  and  grapes. 
Yields  are  only  moderate.  The  soil  seems  well  suited  to  grapes, 
and  other  fruits  will  probably  do  well  where  there  is  a  favorable  supply 
of  moisture. 

Part  of  this  type  on  the  ridge  between  Alexander  Valley  and 
Healdsburg  has  been  seriously  eroded,  and  little  level  land  remains, 
the  surface  consisting  of  rolling  and  steep  hills,  some  of  them  badly 
dissected  by  gullies.  The  soil  section  is  practically  the  same  as  that 
of  the  typical  Pinole  gravelly  loam,  except  that  the  surface  soil  is  in 
places  eroded  away,  exposing  the  subsoil  or  even  the  substratum. 
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This  land  is  practically  nonagricultural.  It  supports  a  scattered 
growth  of  oak  and  other  trees  and  is  used  for  pasture. 

In  the  following  table  are  shown  the  iesults  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  the  typical  Pinole  gravelly  loam : 


Mechanical  analyte*  of  Pinole  gravelly  loam. 


Number. 

Description. 

Fine 

gravel . 

| 

Cosmo 

rand. 

Medium 

rand. 

Flno 

rand. 

Very  One  alu 
sand.  8iu- 

Ony. 

573061 . 

SoB . 

Per  cent. 

3.4 

4.3 

Percent. 

3.4 

7.0 

Percent. 

4.0 

5.0 

Percent. 

22.2 

23. « 

Per  cent.  Per  cent. 
10.0  33. 4 

13.4  I  25.  H 

Percent. 

15.0 

30.0 

S7&Q . 

Subsoil . 1 

HONCUT  GRAVELLY  LOAM. 


The  surface  soil  of  the  Honcut  gravelly  loam  is  a  dark-red  or 
reddish-brown  loam,  from  18  to  24  inches  deep,  usually  containing 
considerable  gravel.  The  subsoil  is  very  similar  to  the  surfaco  soil 
in  color,  but  may  be  a  gravelly  clay  loam  in  texture. 

This  typo  is  of  small  extent.  It  occurs  in  upper  Dry  Creek  Valley 
and  on  the  west  side  of  Dry  Creek  Valley.  A  fair-sized  area  is  mapped 
1  mile  southwest  of  Cloverdale  and  another  near  the  center  of  Alex¬ 
ander  Valley.  The  type  occupies  small  alluvial  fans  washed  by  inter¬ 
mittent  streams  from  adjacent  slopes,  occupied  mainly  by  the  Aiken 
soils.  The  land  was  originally  covered  with  a  good  growth  of  fir, 
oak,  and  smaller  trees.  Practically  all  this  has  been  cleared  away. 

The  surface  is  gently  sloping  and  smooth.  Most  of  the  land  is 
well  drained,  but  part  of  it  needs  drainage. 

The  Honcut  gravelly  loam  contains  a  fair  proportion  of  organic 
matter,  and  is  friable,  easily  cultivated,  and  productive.  It  is  mostly 
in  fruit. 

The  area  mapped  with  this  type  on  the  west  side  of  Dry  Creek 
Valley,  adjacent  to  the  hills  which  border  the  level  parts  of  the  valley, 
has  a  low  gravel  content.  Erosion  is  beginning  to  be  active  hero  in 
a  few  places.  The  soil  is  productive,  being  as  desirable  as  the  Yolo 
loam.  It  is  almost  entirely  set  out  in  orchards,  which  are  doing  well. 
Grapes,  prunes,  apples,  plums,  cherries,  and  pears  are  the  principal 
fruits  grown. 

In  the  following  table  are  shown  the  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  the  typical  Honcut  gravelly  loam: 


Mechanical  analyte*  of  Honcut  gravelly  loam. 


Number. 

Description. 

Flno 

gravel. 

Cosmo 

send. 

If  odium 
■and. 

Flno 

sand. 

Very  fine 
sand. 

8flt. 

Oar. 

57382? . 

Soil...  . 

Per  cent. 

at 

.* 

Percent. 

1.4 

3.2 

Percent. 

1.0 

2.7 

Percent. 

10.2 

13-5 

Percent. 

31.0 

10.0 

Percent. 

30.0 

3S.0 

Percent. 

10.0 

22.1 

573929 
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YOLO  GRAVELLY  LOAM. 

Tho  Yolo  gravelly  loam  consists  of  a  brown  to  dark  grayish  brown 
loam,  containing  a  large  proportion  of  medium-sized  gravel,  under¬ 
lain  at  depths  of  16  to  30  inches  by  a  brown  or  slightly  grayish  brown 
gravelly  loam,  yellowish  brown  in  the  lower  depths.  The  subsoil 
usually  contains  more  gravel  than  the  surface  soil  and  is  often  very 
compact  at  lower  depths.  Locally  it  may  consist  of  a  loam  or  fine 
sandy  loam. 

The  gravel  occurring  in  this  soil  consists  of  rounded,  waterworn 
fragments  and  small  cobbles,  remnants  of  the  harder  rocks  from 
which  the  soil  has  been  derived.  They  are  largely  metamorphosed 
sandstone  and  shale.  Many  of  these  contain  seams  of  quartz,  and 
some  are  nearly  pure  quartz. 

Areas  of  this  type  occur  throughout  the  survey.  The  type  is 
mapped  in  Oat  Valley  on  the  northern  boundary  of  the  area,  in  Dry 
Creek  Valley,  near  Geyserville,  in  Alexander  Valley,  along  the  west 
side  of  the  area  south  of  Healdsburg,  and  along  Mark  West  Creek. 
Small  areas  occur  around  Fulton,  near  the  hills  on  the  same  fan,  and 
east  and  north  of  Wright  School.  In  many  cases  this  type  is  situ¬ 
ated  on  the  upper  part  of  small  fans,  while  heavier  members  of  the 
same  series  or  of  the  Dublin  series  border  it  on  the  lower  side.  The 
type  occupies  smooth  gentle  slopes  and  has  sufficient  drainage. 

This  is  an  excellent  soil  for  general  farming.  It  is  not  well  suited 
to  hops,  and  the  French  prune  does  not  attain  sufficient  size  to  be 
profitable.  The  Imperial  prune,  how'ever,  does  well,  and  grapes, 
apples,  and  other  fruits  thrive. 

Yolo  gravelly  loam,  stream-bottom  phase. — The  soil  of  the  stream- 
bottom  phase  is  similar  to  the  typical  Yolo  gravelly  loam,  but  is 
more  variable  in  texture  and  gravel  content.  It  occurs  in  small, 
widely  distributed  bodies  in  Oat  Valley,  Dry  Creek  Valley,  and 
Alexander  Valley,  and  near  Asti  and  Geyserville.  The  surface 
is  level  or  marked  by  shallow,  deserted  stream  channels.  The 
streams  which  have  formed  these  bodies  of  soil  are  likely  at  any  time 
to  encroach  on  them,  as  their  channels  are  constantly  shifting. 
Drainage  is  good,  except  during  certain  periods  when  the  water  table 
is  near  the  surface.  The  areas  are  either  in  vineyards  and  orchards 
or  are  used  for  the  production  of  grain.  Some  of  the  land  is  used  as 
pasture.  The  areas  vary  considerably  in  agricultural  value,  with 
differences  in  texture,  depth  to  gravel  stratum,  and  severity  of  over¬ 
flow.  In  the  better  areas  the  phase  is  practically  as  desirable  as 
the  Yolo  fine  sandy  loam. 

In  Cloverdale  Valley  the  soil  of  this  phase  is  much  shallower  than 
farther  so'uth  in  the  area.  It  consists  of  a  gravelly  loam,  6  to  12 
inches  deep,  overlying  pure  gravel.  This  soil  is  very  leachy,  and 
grapes  and  tree  fruits  do  poorly  on  it.  The  shallow'  nature  of  the 
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soil  here  is  evidently  duo  to  its  nearness  to  the  gorge,  through  which 
much  gravel  has  been  washed  down. 

In  one  body  of  considerable  extent  near  Preston  and  in  two  small 
ones  east  of  Cloverdale  the  phase  contains  considerably  more  sand 
than  typical,  making  it  lighter  in  texture.  The  soil  here  consists 
of  10  to  36  inches  of  light-brown  to  grayish-brown  sandy  loam  carrying 
a  large  proportion  of  waterworn  gravel.  On  account  of  the  loose, 
leachy  texture,  the  agricultural  value  of  such  land  is  considerably 
lower  than  that  of  the  rest  of  the  phase.  It  is  mostly  devoted  to 
grapes. 

In  the  following  table  are  shown  the  results  of  a  mechanical  analysis 
of  a  sample  of  the  soil  of  the  typical  Yolo  gravelly  loam: 


Mechanical  analysis  of  Yblo  gravelly  loam. 


Number. 

1  Description. 

Fine 

gravel. 

Coarse 

MIHl- 

Medium 
|  sand. 

Kim  1 
sand. 

Very  line 
sand. 

Silt. 

Clay. 

57HK# . 

Soli . 

Per  cent. 

4.1 

Percent. 

4.4 

1 

Percent, 

3.0 

Per  cent.  ( 
14.2 

Per  cent. 

17.4 

Percent. 

40.8 

Percent. 

14.2 

YOLO  KINK  SANDY  LOAM. 

The  Yolo  fine  sandy  loam  consists  of  a  brown  fine  sandy  loam,  12 
to  20  inches  deep,  underlain  by  a  subsoil  of  the  same  or  a  little  lighter 
color  and  of  similar  or  heavier  texture.  Owing  to  the  mode  of  forma¬ 
tion  of  this  type,  the  subsoil  varies  considerably,  but  it  is  usually  a 
fine  sandy  loam  or  silt  loam. 

The  type  as  mapped  includes  a  gravish-brown  or  light-colored 
variation  which  departs  to  a  considerable  extent  from  the  typical 
in  subsoil  characteristics.  It  consists  of  a  rather  friable  grayish- 
brown  fine  sandy  loam,  which  may  extend  to  a  depth  of  6  feet  or 
more  with  little  change  in  color  or  texture.  Occasionally  it  is  under¬ 
lain  at  a  depth  of  12  to  30  inches  by  a  gray  to  brown  loam  or  silty 
loam.  The  soil  in  most  places  contains  a  little  gravel.  It  seems  to 
be  low  in  organic  matter  and  somowhat  deficient  in  power  to  retain 
moisture. 

Practically  all  the  typical  Yolo  fine  sandy  loam  borders  the  small 
streams  that  drain  the  large  area  of  Goldridge  fine  sandy  loam.  It 
consists  of  soil  material  washed  from  the  adjacent  hills.  A  large 
proportion  of  the  type  has  been  formed  since  cultivation  of  theso 
hill  lands  began  about  50  years  ago.  The  comparatively  recent 
time  of  formation  in  part  accounts  for  the  variableness  of  the  subsoil 
texture.  In  many  places  the  type  consists  of  a  recent  deposit  of  fine 
sandy  loam  overlying  the  Yolo  silt  loam  type,  which  is  the  principal 
soil  of  the  stream  bottom.  In  some  localities  as  much  as  6  inches 
77494°— 17 - 4 
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or  more  of  soil  may  accumulate  in  a  year.  Fences  have  in  places 
become  buried  in  the  course  of  a  few  years. 

The  light-colored  variation  of  this  soil  is  of  relatively  small  extent. 
Two  small  bodies  are  mapped  about  1  mile  east  and  southeast  of 
Grant  School,  and  one  near  Olivet  School.  A  large  body  occupies 
mast  of  the  floor  of  the  little  valley  at  Hill  School.  One  body  of 
considerable  size  occurs  on  Windsor  Creek  below  Windsor,  and  two 
are  mapped  in  the  western  part  of  Alexander  Valley.  In  these  bodies 
the  surface  soil  is  mottled  with  numerous  iron  stains.  The  subsoil 
below  the  depth  of  8  to  1 8  inches  is  a  heavy  silt  loam  to  silty  clay. 
It  is  light  gray  in  color,  mottled  with  pale  yellow  and  iron  stains. 

The  topography  varies  from  nearly  level  along  the  watercourses  to 
sloping  on  alluvial  fans  where  the  soil  has  been  deposited  by  drainage 
ways  that  carry  water  only  at  times  of  very  heavy  rains.  Drainage 
is  in  some  cases  good  and  in  others  deficient.  Most  of  the  land  is 
subirrigatcd. 

The  Yolo  fine  sandy  loam  Is  used  as  pasture  land  and  for  the  growing 
of  alfalfa,  small  grain,  corn,  garden  truck,  and  hops.  Very  little  fruit 
is  grown.  Some  of  the  land  of  the  light-colored  variation  is  being 
set  out  to  vineyards  and  orchards.  The  typo  is  very  productive, 
but  some  of  it  is  poorly  drained,  and  it  lies  in  a  situation  w'here  it  is 
subject  to  frosts.  It  is  better  suited  to  crops  that  make  large  vege¬ 
tative  growth  than  to  fruits.  The  soil  is  friable  and  easy  to  cultivate. 
It  has  only  a  moderate  content  of  organic  matter. 

Yolo  fine  sandy  loam ,  stream-bottom  phase. — The  stream-bottom 
phase  of  tho  Yolo  fine  sandy  loam  differs  from  tho  typical  soil  of  the 
alluvial  fans  in  several  ways.  The  color  is  a  distinct  brown  rather 
than  grayish  brown.  The  soil  profilo  is  more  uniform  in  texture 
than  that  of  tho  typical  soil,  probably  because  the  material  has  been 
deposited  by  larger  streams.  The  subsoil  is  usually  of  the  same  color 
and  texture  as  the  surface  soil,  except  at  tho  head  of  tho  Russian 
River  Valley  near  Cloverdale,  where  this  phase  as  well  as  tho  other 
alluvial  soils  is  shallow'  and  rests  upon  incoherent  gravel  at  depths  of 
1  to  3  feet  below  the  surface. 

This  phase  of  the  Yolo  fine  sandy  loam  occurs  on  the  flood  plains 
of  the  Russian  River  and  Dry  Crook.  It  usually  lies  next  to  the  bed 
of  the  river,  with  the  silt  loam  and  silty  clay  loam  types  farther  back 
from  the  stream  bed.  The  surface  is  nearly  level  but  is  interrupted 
in  places  by  abandoned  stream  channels.  The  land  is  well  drained 
but  is  subject  to  annual  overflows.  The  phase  is  considered  one  of 
the  best  hop  soils  in  the  area.  Alfalfa  and  all  kinds  of  general  farm 
crops  as  well  as  prunes,  grapes,  and  other  fruits  are  grown.  The  soil 
is  extremely  rich  and  desirable. 

Included  with  the  stream-bottom  phase  of  the  Yolo  fine  sandy  loam 
are  a  few  small  areas  of  relatively  light  textured  soil  which  if  more 
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extensive  would  be  differentiated  as  the  Yolo  fine  sand.  It  consists 
of  a  light  grayish  brown  fine  sand  extending  to  a  depth  of  6  feet  or 
more.  The  soil  is  very  light  and  friable  and  easy  to  cultivate  but  is 
low  in  organic  matter.  In  places  it  contains  a  small  percentage  of 
gravel.  It  is  underlain  at  varying  depths  by  river  gravels.  This  soil 
is  much  more  leachy  and  porous  and  less  productive  than  the  areas 
of  fine  sandy  loam  texture. 

In  the  following  table  are  given  the  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  the  typical  Yolo  fine  sandy  loam 
and  its  stream-bottom  phase: 


Mechanical  analytti  of  Yolo  fine  sandy  loam. 


Number. 

Daacriptloo. 

FIDO 

gravel. 

Coarse 

sand. 

Medium 

sand. 

i 

]  Fine 
sand. 

V«u  An* 
nand. 

8»t. 

Clay. 

Typical: 

Per  cent. 

Percent. 

Percent. 

Percent. 

Percent. 

Percent. 

Percent. 

573010 . 

Soil . 

0.1 

as 

(X3 

30.8 

I&0 

0.6 

573011 . 

SnhfloM . 

.0 

.3 

.3 

136 

39.0 

30.3 

10.9 

Flood* plain 

phase: 

67307H . 

Soil . 

&0 

M 

22. 4 

IL4 

Sail 

1,0 

573079 . 

Subsoil . 

.0 

.4 

1.3 

136 

33.0 

40. 6 

7.6 

YOLO  LO Alt. 

The  surface  soil  of  the  Yolo  loam  consists  of  a  brown  to  dark  gray¬ 
ish  brown,  friablo  loam,  usually  containing  a  small  quantity  of  gravel 
and  a  good  supply  of  organic  matter.  It  is  underlain  at  depths  of 
18  to  24  inches  by  a  brown  or  light  grayish  brown,  or  in  tho  lower 
depths  yellowish-brown,  loam,  also  containing  gravel,  usually  in 
larger  quantities  than  the  surface  soil,  the  percentage  increasing  with 
depth.  The  material  may  become  compact  in  the  lower  depths. 

Small  bodies  of  the  Yolo  loam  are  scattered  throughout  the  area 
near  doverdale,  in  Alexander  Valley,  near  Ilealdsburg,  and  along 
Mark  West  Creek  and  other  small  streams.  Tho  surface  ranges  from 
gently  sloping  to  nearly  flat,  but  is  broken  in  places  by  the  channels 
of  shifting  streams.  Drainage  is  generally  thorough,  though  occasional 
poorly  drained  depressions  occur. 

The  Yolo  loam  is  used  for  a  wide  variety  of  crops,  ranging  from 
grain  and  hay  to  hops.  Fruits  are  grown  in  a  small  way.  The  soil 
is  easily  cultivated. 

Yolo  loam,  stream-bottom  phase. — The  stream-bottom  phase  of  the 
Yolo  loam  is  differentiated  from  theareasof  the  type  occupying  alluvial 
fans  because  of  its  occurrence  on  true  river  flood  plains  subject  to 
annual  overflow.  In  composition  it  is  very  similar  to  the  remainder 
of  the  type,  consisting  of  a  brown  or  grayish-brown  loam  underlain 
by  a  subsoil  of  about  the  same  color  and  texture.  Both  surface  soil 
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and  subsoil  contain  a  little  gravel,  and  the  content  of  this  generally 
increases  with  depth. 

This  phase  occurs  in  small  areas  bordering  the  Russian  River.  The 
largest  area  is  mapped  at  Geyserville  and  upstream  from  that  town. 
The  phase  has  a  level  or  gently  undulating  surface  and  is  somewhat 
subject  to  erosion  by  the  Russian  River  in  flood  times.  It  has  good 
drainage. 

The  Yolo  loam,  stream-bottom  phase,  is  not  very  uniform  in 
composition  and  agricultural  value.  Most  of  it  is  used  for  the  pro¬ 
duction  of  grain  and  alfalfa.  Grapes  and  prunes  are  grown  on  the 
areas  near  Geyserville  and  do  very  well.  In  the  areas  north  of 
Geyserville  the  soil  is  of  good  depth  and  productive. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  typical  Yolo  loam: 


Mechanical  analyte*  of  Yolo  loam. 


Number. 

Description. 

Fin* 

travel. 

Coarse 

and. 

Medium 

sand. 

Fine 

sand. 

Very  line 

sand. 

8Ut. 

1 - 

Clay. 

573942 . 

Soil . 

Per  tent. 

a* 

4.6 

Pet  ant. 

11 

5.2 

Per  cent. 

3.3 

2.3 

Per  cent. 

13.2 

11.#’ 

Per  ant. 

21.3 

13.3 

Per  ant. 

41.1 

45.0 

Pet  cent. 

12.1 

18.0 

573943 . 

Subsoil . 

YOLO  SILT  LOAM. 

The  Yolo  silt  loam  consists  of  a  brown  to  dark  grayish  brown  silt 
loam,  usually  about  18  inches  deep,  passing  gradually  into  a  subsoil 
of  brown  or  dark  grayish  brown  silty  clay  loam.  It  has  a  good 
supply  of  organic  matter,  is  retentive  of  moisture,  and  is  rather 
friable  and  easily  cultivated. 

This  type  occurs  in  Alexander  Valley  and  along  Mark  West  and 
Santa  Rosa  Creeks.  Small  areas  occur,  southeast  of  Hcaldsburg 
and  along  Green  Valley  Creek  west  of  Graton.  In  a  fair-sized  area 
about  three-fourths  mile  northeast  of  Lytton  a  very  pronounced 
compact  silty  clay  loam  subsoil  occurs  at  depths  of  24  to  36  inches. 
This  hinders  subdrainage  to  such  an  extent  that  it  materially  lessens 
the  agricultural  value  of  the  soil. 

The  surface  of  this  type  is  nearly  level,  but  drainage  is  in  most 
places  sufficient. 

The  areas  along  West  Mark  and  Santa  Rosa  Creeks  and  near 
Healdsburg  are  mostly  devoted  to  hops  and  prunes.  On  tho  other 
areas  general  farm  crops  arc  grown.  The  soil  is  productive  and  well 
suited  to  a  wide  range  of  crops. 

Yolo  silt  loam,  stream-bottom  phase. — The  stream-bottom  phase  of 
the  Yolo  silt  loam  differs  from  the  alluvial-fan  portion  of  the  type  in 
being  friable  to  a  greater  depth,  the  soil  almost  invariably  consisting 
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of  a  silt  loam  or  light  silty  clay  loam  to  a  depth  of  6  feet  or  more. 
The  surface  material  when  dry  is  often  light  grayish  brown  in  color. 

This  is  one  of  the  most  important  and  valuable  soils  in  the  area. 
It  occurs  in  the  flood  plains  of  the  Russian  River  and  Dry  Creek. 
Small  areas  are  mapped  from  Cloverdale  to  Alexander  Valley  and 
large  bodies  occur  in  Alexander  Valley  and  below  Healdsburg.  The 
surface  is  level  and  smooth,  but  drainage  is  almost  invariably  good. 
All  this  phase  is  in  a  high  state  of  cultivation.  In  Dry  Creek  Valiev 
it  is  devoted  to  fruit,  largely  prunes.  In  other  places  it  is  planted  to 
hops,  to  which  it  is  especially  well  suited,  or  is  devoted  to  fruit, 
alfalfa  or  general  farm  crops. 

The  following  table  gives  the  results  of  mechanical  analyses  of  sam¬ 
ples  of  the  soil  and  subsoil  of  the  Yolo  silt  loam,  stream-bottom  phase: 


Mechanical  analyses  of  Yolo  tilt  loam ,  ttream-bottom  phase. 


Number. 

Description. 

Fine 

gnvel. 

\* 

Medium 

send. 

Fine 

sand. 

Very  floe 
mod. 

sat. 

ttay. 

373821 

Soil . 

Per  cent. 

0.4 

11 

Per  teas. 

1.1 

1.1 

Percent. 

as 

.* 

Percent. 

3-7 

&7 

Percent. 

18.3 

13.8 

Percent. 
34.3  . 
32.7  1 

Per  cent. 

21.7 

22.7 

Subsoil 

YOLO  SILTY  CLAY  LOAM. 


The  surface  soil  of  the  Yolo  silty  clay  loam  consists  typically  of  a 
brown  or  dark  grayish  brown  silty  clay  loam  averaging  about  18  inches 
in  depth  and  passing  gradually  into  a  subsoil  of  the  same  color  and  of 
the  same  or  slightly  heavier  texture.  Thin  beds  of  gravel  or  strata 
of  other  material  of  lighter  texture  often  occur  in  the  subsoil.  The 
soil  is  quite  compact,  is  apt  to  clod,  especially  if  handled  when  too 
wet,  and  is  cultivated  with  considerable  difficulty.  It  contains  a 
good  supply  of  organic  matter. 

This  type  is  of  relatively  small  extent.  Some  fair-sized  areas  occur 
near  Old  Windsor  and  the  Sotoyome  School,  along  Santa  Rosa, 
Windsor,  and  Porter  Creeks,  and  north  of  Fulton  and  Lytton.  The 
surface  is  level  or  depressed,  and  in  many  places  the  drainage  is  poor. 

Tho  Yolo  silty  clay  loam  is  used  in  the  production  of  the  general 
farm  crops  and  fruits.  The  area  north  of  Windsor  is  well  adapted 
to  the  prune.  Two  areas  mapped  with  this  type  in  Alexander  Val¬ 
ley,  one  near  Hill  School  and  one  south  of  Healdsburg  west  of  the 
Russian  River  are  low  in  silt  content,  the  soil  here  approximating 
a  clay  loam  in  texture.  These  areas  have  a  crop  adaptation  similar 
to  the  silty  clay  loam. 

A  light-colored  variation  of  this  type  occurs,  in  which  the  soil  is  a 
brownish-gray  or  light  grayish  brown  silty  clay  loam,  12  to  24  inches 
deep,  compact  and  hard  when  dry,  sticky  when  wet,  and  apparently 
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low  in  organic  matter.  The  subsoil  is  a  grayish-brown  silty  clay 
loam  or  clay  loam,  showing  many  iron  stains,  and,  in  places,  compact 
in  the  lower  part  of  the  6-foot  profile.  Areas  of  this  variation  are 
of  small  extent.  One  of  fair  size  occurs  on  Santa  Rosa  Creek,  just 
above  its  junction  with  the  Laguna  de  Santa  Rosa  and  another  2 
miles  north  of  Sebastopol.  The  surface  is  in  general  level,  though 
dissected  in  places  by  old  stream  channels.  Drainage  is  rather  poor. 
All  this  variation  is  used  for  pasture. 

Yolo  silty  day  loam,  stream-bottom  phase. — The  Yolo  silty  clay 
loam,  stream-bottom  phase,  is  very  similar  to  the  typical  soil.  The 
subsoil  may  be  mottled  in  places  with  iron  stains  and  ranges  from 
silty  clay  loam  to  silty  clay  in  texture.  In  a  part  of  the  area  lying 
at  the  lower  end  of  Dry  Creek  Valley  the  soil  is  light  brown  in  color 
and  is  mottlod  with  iron  stains  to  the  surface,  owing,  no  doubt,  to 
poor  drainage.  The  subsoil  here  is  a  heavy  silt  loam. 

This  phase  is  much  less  extensive  than  the  stream-bottom  phase 
of  the  Yolo  silt  loam.  It  occupies  basins  or  depressions  within  the 
larger  bodies  of  the  silt  loam  or  occurs  in  strips  between  the  silt  loam 
type  and  the  bluff  which  limits  the  river  bottoms.  The  movement 
of  the  water  in  these  places  has  evidently  been  slow  and  there  has 
been  opportunity  for  the  clay  to  settle,  resulting  in  the  heavier  tex¬ 
ture  of  this  soil.  The  phase  occurs  in  Dry  Creek  Valley,  in  Alexander 
Valley,  and  on  the  Russian  River  flood  plain  south  of  Healdsburg. 

This  soil  is  used  for  the  same  crops  as  the  associated  silt  loam. 
Much  of  it  is  poorly  drained  and  is  used  as  pasture  land.  It  occurs 
in  such  small  bodies  that  little  is  known  of  its  crop  adaptation.  Hop 
growers  realize  that  it  is  much  less  desirable  for  hops  than  the  stream- 
bottom  phase  of  the  Yolo  silt  loam.  It  seems  well  suited  to  alfalfa 
where  the  drainage  conditions  are  favorable.  A  considerable  acreage 
is  in  grain.  The  soil  is  very  productive  but  somewhat  hard  to  till. 

TBHAMA  ORAVB1.LT  LOAM. 

The  Tehama  gravelly  loam  is  indicated  on  the  map  by  gravel 
symbols  in  the  color  used  for  the  Tehama  loam.  The  surface  soil  is  a 
light  yellowish  brown  or  light  grayish  brown,  friable  loam  carrying 
a  large  content  of  gravel.  It  varies  from  18  to  30  inches  in  depth. 
The  subsoil  consists  of  a  yellowish-brown  or  grayish-brown  gravelly 
loam  to  gravelly  clay  loam,  in  places  mottled  with  gray.  The  gravel 
consists  largely  of  rounded  fragments  of  hard  metamorphosed  sand¬ 
stone  and  shale.  Many  of  tho  stones  contain  seams  of  quartz  and 
some  of  them  are  nearly  pure  quartz. 

This  type  is  distributed  throughout  the  northern  part  of  the 
area  near  Cloverdale,  near  Independence  School,  near  Lytton,  and 
south  of  The  Forks.  It  also  occurs  in  several  places  in  Alexander 
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Valley  and  in  Dry  Creek  Valley.  It  lies  usually  near  the  lulls  at  the 
margin  of  the  valleys,  where  it  occupies  smooth,  gentle  slopes.  There 
is  practically  no  surface  erosion,  but  in  some  places  water  may  cut 
the  ditches  deeper  than  is  desirable.  The  drainage  is  in  general  good, 
but  some  of  the  shallow  sloughs  need  drainage.  The  type  is  largely 
devoted  to  grapes  and  prunes.  Grain  hay  is  produced  in  places, 
and  part  of  the  area  is  used  for  pasture.  The  yields  are  very  satis¬ 
factory. 

In  the  following  table  aro  shown  the  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  the  Tehama  gravelly  loam: 


ifechanieal  analytet  of  Tehama  gravelly  loam. 


Number. 

Description. 

FIDO 

Coon* 

Mind . 

Medium 

xml. 

Fine 

SODd. 

| 

Very  fine 
sand. 

Silt. 

Cloy. 

573*40 .  . .. 

8oU . 

Percent. 

4.5 

4.6 

Per  cent. 

6.9 

8.3 

Percent. 

3.3 

4.6 

1  Percent. 
13.5 

16.0 

Percent. 

117 

113 

Percent. 

*0.1 

34.0 

Percent. 

18.8 

30.5 

673*41 . 

Subsoil . 

TEHAMA  LOAM. 

The  surface  soil  of  the  Tehama  loam  is  typically  a  light  yellowish 
brown  or  light  grayish  browm  loam  about  2  feet  deep.  The  subsoil  is  a 
trifle  lighter  in  color  and  ranges  from  loam  to  clay  loam  in  texture. 
Some  gravel  occurs  scattered  through  both  surface  soil  and  subsoil. 
The  soil  shows  field  indications  of  being  mildly  acid.  In  an  area  of  a 
few  acres  included  in  this  type  on  the  Moulton  Hill  vineyard,  south 
of  Cloverdale,  the  soil  consists  of  a  clay  loam  underlain  at  about  18 
inches  by  a  pale-yellow  clay.  The  typo  grades  into  the  Yolo  soils  and 
as  mapped  may  include  some  undifferentiated  Yolo  material. 

The  Tehama  loam  is  distributed  throughout  the  northern  part  of 
the  area.  Bodies  occur  south  of  Cloverdale,  near  Chianti,  at  several 
places  in  Alexander  Valley,  and  at  the  head  of  Dry  Creek  Valley.  The 
type  does  not  occur  in  the  southern  part  of  the  area.  It  has  a  gently 
sloping,  smooth  surface,  and  drainago  is  almost  everywhere  thorough, 
but  erosion  is  serious  in  only  a  few  .places. 

This  is  a  friable,  easily  cultivated  soil,  well  suited  to  the  production 
of  the  general  farm  crops  and  fruit.  Much  of  it  is  devoted  to  grapes 
and  other  fruits.  Grapes  do  fairly  well  on  it.  Some  of  the  land  is 
used  only  for  pasture. 

In  an  area  mapped  with  this  type  on  the  southern  limits  of  Clover¬ 
dale  the  soil  consists  of  an  ashy-gray  sticky  loam,  which  becomes 
decidedly  brown  wrhen  saturated.  This  material  is  about  2  feet  deep 
and  is  underlain  by  a  stiff,  tenacious  clay  loam  or  clay  subsoil,  under 
which  a  more  or  less  cemented  stratum  of  gravel  occurs  at  depths  of 
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4  to  6  feet.  The  soil  is  apparently  low  in  organic  matter  and  in  an 
acid  condition.  The  land  is  poorly  drained  in  places,  difficult  to  cul¬ 
tivate,  and  decidedly  inferior  to  the  typical  soil.  It  is  mostly  devoted 
to  grapes. 

DUBLIN  LOAM. 

The  surface  soil  of  the  typical  Dublin  loam  is  a  dark-gray  to  black 
loam,  12  to  20  inches  deep.  The  subsoil  is  a  brown  or  gray  loam  or 
clay  loam,  usually  variable  in  texturo  and  containing  thin  beds  of 
gravelly  loam.  The  soil  is  easily  tilled  and  retentive  of  moisture, 
owing  in  part  to  its  rather  high  content  of  organic  matter. 

This  soil  type  occurs  in  two  general  sections.  It  is  encountered  on 
alluvial  fans  along  small  streams  within  the  large  areas  of  Goldridge 
fine  sandy  loam  west  of  Sebastopol  and  on  the  large  compound  fan 
of  Mark  West  Creek.  In  both  these  places  it  occurs  in  scattered 
bodies.  The  surface  is  gently  sloping  to  nearly  level.  Almost  all 
the  type  is  drained,  but  erosion  is  not  active.  The  soil  is  productive 
and  has  a  wide  range  of  use.  Hops,  prunes,  grapes,  grain,  and  garden 
truck  are  extensively  grown  and  all  do  well. 

Dublin  loam,  light  -phase . — The  soil  of  the  Dublin  loam,  light  phase, 
is  a  dark-gray  to  black,  friable  fine  sandy  loam  to  light  loam,  12  to  20 
inches  deep,  containing  a  good  supply  of  organic  matter.  The  sub¬ 
soil  to  a  depth  of  3  to  6  feet  is  a  brown  or  gray  fine  sandy  loam  or  in 
places  silt  loam.  This  phase  averages  lighter  in  color  than  the 
hoavier  members  of  the  Dublin  series  and  when  dry  may  be  gray  in 
color.  Bedrock  similar  to  that  underlying  the  closely  associated 
Goldridge  fine  sandy  loam  occurs  within  3  feet  of  the  surface.  In 
such  localities  some  of  the  material  may  be  residual  in  origin. 

This  phase  is  of  small  extent.  It  occurs  in  small  areas  on  alluvial 
fans  and  in  stream  bottoms  lying  within  the  large  bodies  of  Goldridge 
fine  sandy  loam,  from  which  the  material  has  been  derived  by  erosion 
and  water  transportation.  The  dark  color  is  due  to  the  relatively  poor 
drainage  and  the  accumulation  of  the  remains  of  a  luxuriant  growth 
of  grass.  Areas  of  the  type  are  mapped  near  Forestville,  noar  Taylor, 
north,  southwest,  and  northeast  of  Graton,  and  ono  southwest  of 
Spring  Hill  School.  The  surface  ranges  from  gently  sloping  to  nearly 
level.  Drainage  is  often  poor,  and  there  is  almost  no  erosion. 

The  Dublin  loam,  light  phase,  occurs  within  an  extensive  fruit  sec¬ 
tion,  but  has  no  recognized  special-crop  adaptation.  The  more 
poorly  drained  land  is  in  pasture.  Where  the  drainage  is  better 
brambleberries,  hops  or  tree  fruits  are  produced.  Some  of  the  soil, 
with  a  high  organic  content,  is  very  productive.  Other  parts,  owing 
to  the  shallowness  of  the  soil  and  seepy  conditions,  are  not  suitable 
for  fruit  growing. 
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In  the  following  table  are  given  the  results  of  the  mechanical 
analyses  of  samples  of  the  soil  and  subsoil  of  the  typical  Dublin 
loam: 

Mechanical  analyte*  of  Dublin  loam. 


Number. 

Description. 

Vine  ! 
(ravel.  1 

COATM 

send. 

Medium 
send.  1 

1 

Vino 

send. 

Very  Hdc 
send. 

sut. 

Clay. 

Per  emi. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

573«jUt» 

8oU . 

1.4 

2.9 

1.8 

21.0 

220 

27.2 

21.9 

47390# . 

Subsoil . 

3.1 

#.7 

”1 

30.7 

30.0 

24.0 

120 

DUBLIN  CLAY  LOAM. 

The  Dublin  clay  loam  typically  consists  of  a  dark-gray  or  black 
clay  loam  which  grades  at  a  depth  of  12  to  30  inches  into  a  grayish- 
brown,  gray  or  light-brown  subsoil  of  the  same  or  slightly  different 
texture,  extending  to  a  depth  of  6  feet  or  more.  Gravel  or  other 
coarse  layers  occur  in  places,  but  they  have  little  effect  on  the  agri¬ 
cultural  value  of  the  type. 

Aside  from  a  tendency  to  puddle  in  places  where  drainage  is  stag¬ 
nated,  the  soil  is  fairly  easy  to  till.  It  is  absorptive  of  moisture 
and  maintains  a  good  supply  through  the  dry  season.  Like  the 
other  Dublin  soils,  the  type  contains  much  organic  matter.  It  is 
calcareous,  especially  in  the  subsoil. 

Several  small  areas  of  this  type  border  the  level  parts  of  the  valley 
east  of  Preston,  near  Asti,  and  north  of  Geyserville.  Larger  bodies 
of  considerable  importance  are  mapped  along  Mark  West  Creek  near 
Fulton,  on  the  same  fan  north  of  Fulton,  and  near  Santa  Rosa  Creek. 
.Smaller  bodies  occur  near  Wright  School  and  in  the  southern  part  of 
the  area. 

The  surface  of  the  Dublin  clay  loam  is  smooth  and  nearly  level. 
Drainage  ranges  from  fair  to  good.  The  soil  is  fairly  productive, 
but  restricted  in  crop  adaptation.  It  is  not  suitable  for  the  produc¬ 
tion  of  most  fruits  or  hops,  but  the  small  grains  do  well,  and  a  few 
vineyards  are  doing  fairly  well. 

DUBLIN  CLAY  ADOBB. 

The  Dublin  clay  adobe  consists  of  a  dark-gray  or  black  clay  which 
is  exceedingly  sticky  when  wet  and  becomes  very  compact  and 
flinty  when  dry,  showing  the  typical  adobe  structure.  At  depths 
ranging  from  10  to  36  inches,  the  dark-colored  surface  soil  grades 
into  a  subsoil  of  light-brown,  light  grayish  brown  or  yellowish-brown, 
compact  clay  loam  or  clay,  w’hich  extends  to  a  depth  of  more  than 
6  feet.  Cultivation  is  easier  than  on  most  soils  of  such  heavy  tex- 
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ture,  owing  to  the  granulation  of  the  material.  The  soil  apparently 
contains  much  organic  matter. 

This  soil  is  distributed  throughout  the  area.  Small  bodies  occur 
Bouth  of  Cloverdale,  north  of  Asti,  and  near  Lytton  and  Hill  School. 
Larger  areas  occur  in  Alexander  Valley,  south  and  west  of  Fulton, 
and  south  of  Wright  School.  The  type  is  also  mapped  north  of 
Ilealdsburg  and  on  the  east  side  of  the  Laguna  de  Santa  Rosa.  It 
has  a  practically  level  surface  and  drainage  is  incomplete  in  many 
places,  ditching  being  necessary  to  bring  the  soil  into  a  condition 
suitable  for  cultivation.  Subdrainage  is  also  inadequate,  owing  to  the 
dense  structure  of  the  soil  and  subsoil. 

This  type  is  largely  devoted  to  grain  and  grain  hay  or  is  used  as 
pasture.  It  is  not  well  suited  to  the  production  of  fruit,  though  a 
few  vineyards  on  it  give  fairly  satisfactory  results. 

In  the  following  table  aro  shown  the  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  the  Dublin  clay  adobe: 


Mechanical  analytes  of  Dublin  elay  adobe. 


Number. 

Description. 

Fine 

gravel. 

Coarse 

sand. 

Medium 

sand. 

!  Fine 
sand. 

Very  line 
sand. 

sot. 

Clay. 

573962 . 

Soil . 

•Percent. 

0.2 

.5 

Percent. 

1.1 

.0 

,  Per  cent. 
1.3 

.« 

Per  cent. 
9.9 

7.6 

Pa  cent. 
10  0 

11.9 

Percent. 

35.8 

30.0 

Pa  cent. 
41.8 

48.4 

5739*3  . 

Buhsoll . 

ROUGH  MOUNTAINOUS  LAND. 

Rough  mountainous  land,  which  includes  soils  of  a  number  of 
series,  forms  the  larger  part  of  the  hill  lands  bordering  the  valley  proper 
on  all  sides.  The  hills  ruse  rather  abruptly  from  the  relatively  level 
valley  floor  to  altitudes  ranging  from  500  to  probably  2,500  feet 
above.  Very  little  of  the  included  land  is  rough  and  stony,  and  there 
are  only  a  few  rock  outcrops,  but  the  slopes  are  too  steep  to  plow 
and  are  non  agricultural  mainly  for  that  reason.  Many  of  them  are 
covered  with  residual  soils  that  are  shallow  and  subject  to  severe 
erosion.  Small  areas  of  arable  soil  occur  scattered  through  the  hills 
on  the  more  gentle  slopes  and  in  little  valleys.  Most  of  these  have 
been  cleared  and  are  being  farmed.  Some  of  the  more  gentle  hills, 
in  areas  underlain  by  the  softer  sandstones  and  shales,  are  grass- 
covered  and  parklike  in  appearance,  with  scattered  valley-oak  and 
blue-oak  trees.  The  shallow  soil  covering  is  mostly  of  the  Altamont 
series. 

The  hills  composed  of  harder  rocks,  consisting  of  metamorphosed 
sedimentary  rocks,  are  steeper  and  contain  more  rock  outcrops. 
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The  shallow  soils  of  these  hills  belong  mainly  in  the  Aiken  and  Olym- 
pio  series.  The  vegetative  covering  consists  of  the  common  trees  and 
shrubs  indigenous  to  the  region,  with  Douglas  fir  and  redwood  in  the 
ravines  and  on  sheltered  hillsides,  and  oaks  of  various  species  on  many 
of  the  more  moderate  slopes.  Many  of  the  more  exposed  hilltops 
have  no  tree  growth,  but  are  covered  with  brush  and  shrubs. 

The  Rough  mountainous  land  affords  valuable  pasturage,  the  best 
occurring  where  the  forest  is  most  open.  It  is  stated  that  these  areas 
will  support  1  steer  to  each  10  acres.  Some  of  the  chaparral-covered 
hills  are  practically  worthless  for  pasture.  The  forests  are  a  source 
of  firewood  and  charcoal.  All  the  trees  suitable  for  lumber  have  been 
removed. 

RIVER  WASH. 

Riverwash  includes  areas  of  sand  and  gravel  occupying  low-lying, 
flood-swept  situations  along  the  Russian  River  and  its  larger  tribu¬ 
taries.  For  the  most  part  it  is  devoid  of  vegetation,  but  in  places 
there  is  a  growth  of  willow,  cottonwood,  and  annual  weeds.  The 
land  is  all  nonagricultural. 


SUMMARY. 

The  Healdsburg  area  lies  in  the  central  and  north-central  parts 
of  Sonoma  County,  Cal.  It  consists  of  relatively  level  valley  lands 
and  low  hills  surrounded  by  higher  hills  which  are  mainly  nonarable, 
and  includes  the  Russian  River  Valley,  Dry  Creek  Valley,  part  of  the 
Santa  Rosa  Plain,  and  the  Goldridge  district.  It  includes  practi¬ 
cally  all  the  agricultural  land  in  Sonoma  County  that  was  not  cov¬ 
ered  by  the  adjoining  soil  survey  of  the  San  Francisco  Bay  region. 

The  area  lies  in  the  drainage  basin  of  tho  Russian  River. 

Settlement  of  tho  area  began  about  1850.  The  population  is  pre¬ 
dominantly  Anglo-Saxon  in  origin.  Settlement  is  quite  dense  in  the 
Goldridgo  district  and  on  the  better  alluvial  lands,  but  is  much  more 
sparse  in  other  parts  of  the  area.  Healdsburg,  Geyserville,  Clover- 
dale,  and  Sebastopol  are  the  principal  towns. 

The  main  line  and  branches  of  the  Northwestern  Pacific  Railroad 
traverse  the  area  and  give  access  to  outside  markets.  An  electric 
line  connects  the  southern  part  of  the  area  with  Santa  Rosa  and  Peta¬ 
luma  on  the  east  and  south. 

The  climate  is  characteristic  of  the  Coast  Range  region  of  northern 
California.  The  rainfall,  occurring  mostly  in  the  winter  months,  aver¬ 
ages  between  35  and  40  inches  a  year.  The  mean  annual  tempera¬ 
ture  at  Healdsburg  is  56.2°  F.  The  winds  are  prevailingly  from  the 
west  and  northwest.  The  climate  seems  well  suited  to  a  wide  range 
of  fruit  and  general  farm  crops. 
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The  early  agriculture  of  the  area  consisted  mostly  of  stock  raising, 
although  the  growing  of  grain,  fruit,  and  potatoes  was  begun  at  almost 
the  same  time.'  Hop  culture  began  about  1872.  There  has  been  a 
gradual  development  of  fruit  growing  and  other  intensive  forms  of 
agriculture  at  the  expense  of  grain  growing  and  stock  raising. 

The  principal  fruits  of  the  region  are  grapes,  apples,  cherries,  prunes, 
plums,  pears,  peaches,  and  brambleberrie9.  Citrus  fruits  are  grown 
in  a  small  way  around  Cloverdale.  Tomatoes  and  berries  are  grown 
as  auxiliary  crops  in  young  orchards.  There  is  a  large  output  of 
canned  fruits  and  vegetables.  Tomatoes,  berries,  pears,  and  peaches 
are  the  leading  canned  products.  Hops  are  the  principal  crop  on 
many  of  the  better  alluvial  soils,  and  hop  production  is  an  important 
industry. 

The  production  of  wine  grapes  is  probably  the  largest  farm  interest 
in  the  area.  There  are  over  100  wineries,  and  these  place  on  the 
market  about  7,500,000  gallons  of  dry  wines  each  year. 

Alfalfa  is  grown  in  a  small  way  in  connection  with  dairying,  which 
is  an  important  industry  on  the  soils  not  suited  to  fruit  and  grain 
growing.  Grain  and  grain  hay  are  still  extensively  grown,  the  pro¬ 
duction  of  hay  being  larger  than  the  quantity  required  for  consump¬ 
tion  in  the  area. 

Cattle,  sheep,  and  hogs  are  pastured  on  the  rougher  lands  of  the 
area. 

The  price  of  farm  lands  varies  greatly.  The  better  alluvial  soils 
bring  from  $200  to  $400  an  acre  in  an  undeveloped  condition,  while 
some  of  the  hill  lands  may  be  bought  for  $5  an  acre. 

The  soils  of  the  Healdsburg  area  include  those  of  residual  origin, 
those  derived  through  weathering  from  old  unconsolidated  valley-fill¬ 
ing  deposits,  and  those  of  recent-alluvial  origin.  The  residual  soils  are 
represented  by  the  Aiken,  Olympic,  Altamont,  Sitoa,  Butte,  and  Gold- 
ridge  series.  The  soils  derived  from  old  valley-filling  material  con¬ 
sist  of  the  Fresno,  Madera,  Coming,  Pleasanton,  and  Pinole  series. 
The  recent-alluvial  soils  are  represented  by  the  Yolo,  Honcut,  Tehama, 
and  Dublin  series.  In  addition  to  these  soils,  two  miscellaneous 
types,  Riverwash  and  Rough  mountainous  land,  are  mapped. 

Among  the  residual  soils  the  Aiken  series,  with  one  type;  the  Olym¬ 
pic,  with  three  types;  and  the  Butte,  with  one  type,  are  agriculturally 
rather  unimportant.  The  Sites  gravelly  loam,  the  only  member  of  the 
Sites  series  mapped,  covers  a  moderate-sized  area,  but  has  a  low  agri¬ 
cultural  value.  The  Altamont  series,  with  three  members,  is  quite 
extensive,  and  the  agricultural  value  of  the  soils  varies  from  low  to 
very  good.  The  Goldridge  fine  sandy  loam,  the  only  type  of  the  Gold- 
ridge  series  encountered,  is  quite  extensive,  and  is  a  very  valuable 
soil.  The  Sebastopol  fruit  district  has  been  developed  largely  on  this 
type. 
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Among  the  soils  derived  from  the  old  valley-filling  material  the 
Fresno  and  Madera  soils,  though  extensive,  are  among  the  less  valu¬ 
able,  being  used  largely  as  pasture  land1.  The  two  Coming  soils, 
mainly  found  on  high  terraces,  are  productive.  The  Pleasanton 
gravelly  sandy  loam  occurs  on  lower  terraces,  and  is  also  a  desirable 
type.  The  Pinole  gravelly  loam  is  of  medium  productiveness. 

The  recent-alluvial  soils  are  the  most  valuable  in  the  area,  and 
include  a  large  proportion  of  the  best  developed  land.  Of  these  the 
Yolo  soils  and  phases  are  the  most  extensive  and  most  valuable 
agriculturally. 

O 


[Punuo  Resolution! — No.  9.] 

JOINT  RESOLUTION  Amending  public  resolution  numlwred  eight,  Kilty-sixth  Congress,  second 
session,  approved  Keltruary  .twenty-lhird,  nineteen  hundred  niul  one,  “providing  lor  the  printing 
annually  of  the  report  on  held  operations  of  the  Division  of  Soils,  Department  of  Agriculture/’ 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  public  resolution  numbered  eight,  Fifty-sixth  Congress, 
second  session,  approved  February  twenty-third,  nineteen  hundred  and  one,  be? 
amended  by  striking  out  all  after  the  resolving  clause  and  inserting  in  lieu  thereof 
the  following: 

That  there  shall  be  printed  ten  thousand  five  hundred  copies  of  the  report  on  field 
operations  of  the  Division  of  Soils,  Dejuartnicnt  of  Agriculture,  of  which  one  thousand 
five  hundred  copies  shall  bo  for  the  use  of  the  Senate,  three  thousand  copies  for  the 
use  of  the  House  of  Representatives,  and  six  thousand  copies  for  the  use  of  the  Depart¬ 
ment  of  Agriculture:  Provided,  That  in  addition  to  the  number  of  copies  above  pro¬ 
vided  for  there  shall  be  printed,  as  soon  as  the  manuscript  can  be  prepared,  with  the 
Uvccc-Mry  uw|<:  illustrations  to  accompany  it,  a  report  on  each  area  surveyed ,  in 

the  form  of  advance  sheets,  bound  in  paper  covers,  of  which  five  hundred  copies  shalL 
be  for  the  use  of  each  Senator  from  the  State,  two  thousand  copies  for  the  use  of  each 
Representative  for  the  congressional  district  or  districts  in  which  the  survey  is  made, 
and  one  thousand  copies  for  the  use  of  the  Department  of  Agriculture. 

Approved,  March  14, 190-1. 

(On  July  1, 1901,  tb«  Division  of  Soils  was  r«organii«<i  as  the  Durum  of  Soils.] 
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NRCS  Accessibility  Statement 


This  document  is  not  accessible  by  screen-reader  software.  The 
Natural  Resources  Conservation  Service  (NRCS)  is  committed 
to  making  its  information  accessible  to  all  of  its  customers  and 
employees.  If  you  are  experiencing  accessibility  issues  and  need 
assistance,  please  contact  our  Helpdesk  by  phone  at 
1-800-457-3642  or  by  e-mail  at  ServiceDesk-FTC@ftc.usda.gov. 
For  assistance  with  publications  that  include  maps,  graphs,  or 
similar  forms  of  information,  you  may  also  wish  to  contact  our  State 
or  local  office.  You  can  locate  the  correct  office  and  phone  number 
at  http://offices.sc.eaov.usda.qov/locator/app. 

The  U.S.  Department  of  Agriculture  (USDA)  prohibits 
discrimination  in  all  its  programs  and  activities  on  the  basis  of 
race,  color,  national  origin,  age,  disability,  and  where  applicable, 
sex,  marital  status,  familial  status,  parental  status,  religion,  sexual 
orientation,  genetic  information,  political  beliefs,  reprisal,  or 
because  all  or  a  part  of  an  individual’s  income  is  derived  from  any 
public  assistance  program.  (Not  all  prohibited  bases  apply  to  all 
programs.)  Persons  with  disabilities  who  require  alternative  means 
for  communication  of  program  information  (Braille,  large  print, 
audiotape,  etc.)  should  contact  USDA’s  TARGET  Center  at  (202) 
720-2600  (voice  and  TDD).  To  file  a  complaint  of  discrimination 
write  to  USDA,  Director,  Office  of  Civil  Rights,  1400  Independence 
Avenue,  S.W.,  Washington,  D.C.  20250-9410  or  call  (800) 
795-3272  (voice)  or  (202)  720-6382  (TDD).  USDA  is  an  equal 
opportunity  provider  and  employer. 


